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Valuation of Policies on the Select and

Ultimate Basis.

BY H. N. SHEPPARD.

As it is necessary by Section 84 of Chapter 326, Laws of the State

of New York, for every life insurance company doing business in that

State to report the excess of the valuation of its policies over the legal

minimum standard, it is necessary to consider the best method of cal-

culating reserves on the Select and Ultimate basis. The writer

believes the best method is to calculate the value of— oV[x], which

represents the discounted profit from mortality, by Mr. Henderson's

formula given in the number of the American Underwriter for August,

1906, viz. : — oFm^^^T^^'^ - ^^'^f^^^'^ and then by means

of Select "w" and **^" columns to calculate through to5F[i], the

agreement of the result so found with that of the standard table

proving the accuracy of the work.

The following values of U\zi +n and^[ic]+„ at 3J% were calcu-

lated from the formulas

using the figures on pages 36 and 39 of Vol. ii of Mr. Dawson's

Practical Lessons in Actuarial Science, the values of C[x-\jf.n being
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calculated \)j differencing the values of M[t] +„. The values so found

werp checked by the formulas :

When this was done the following errors were found in the printed

tables :

Page 39 age 32, the successive values of M[x^ +„ should be 9475.09,

9360.37, 9214.76, 9051.57 and 8871.87 ; age 43, 7313.52 and

7227.02, and Page 44 age 32, 12657.32, 12522.72, 12351.05,

12157.72 and 11943.80; age 43, 10045.91 and 9938.87; the re-

maining values at age 43 being correct.

The values by the two pairs of formulas did not agree exactly, as

five figure logarithms were used in the calculation of the original

tables ; so the values calculated from the commutation columns are

the ones printed below, as all net premiums and reserves finally

depend on these columns.
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American 3^%—Select and Ultimate Values of U[jc] + «.

[x] Ul:,] U[x]+1 C^w+2 Ulx]+Z Uu[x] + 4

20
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American 3^%—Select and Ultimate Values of K[^] + «.

w iT,M K,W+i Kiri]+2 KiW+s £-1W+4
20
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Recent Insurance Legislation.

£. £. RHODES.

It is my purpose to review in this paper the laws regulating the

business of life insurance enacted subsequently to the Armstrong

legislation in New York, which do not relate solely to companies

of local origin. Such laws have been enacted in the following

States

:

Alabama, Arizona, Arkansas, California, Colorado, Connecti-

cut, Delaware, Illinois, Kansas, Louisiana, Maine, Massachusetts,

Michigan, Minnesota, Missouri, Montana, New Hampshire, New
Jersey, North Carolina, North Dakota, Oregon, South Dakota,

Tennessee, Texas, West Virginia, Wisconsin and Wyoming.

The Legislatures of Florida, Georgia, Idaho, Indiana, Nebraska,

New Mexico, Pennsylvania, Ehode Island, South Carolina and

Utah, have not enacted any new laws relating to life insurance.

In the States of Colorado, Massachusetts and Minnesota, the

entire code was revised, and the references herein relate to sec-

tions of the new code.

Unless otherwise indicated, the reference in each case will be

to the laws of 1907.

1. Policy Forms to he filed with the Insurance Commissioner.

In the States of Colorado,* Illinois,^ Michigan,^ Minnesota,*

New Jersey,^ North Dakota^ and Tennessee,^ no policy may be

issued until the form thereof has been filed with the Insurance

Commissioner, and it shall be unlawful for any company to issue

a policy if the form thereof is disapproved by him. His action,

however, is made subject to review by the courts.

» Section 40. ^ Chapter 72.

* Approved May 20, 1907. 'S. B. No. 172.

» Bill No. 679. ' Chapter 457.

•Section 88.
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In Massachusetts ^ the policy forms must be filed with the Com-
missioner at least thirty days before they can be issued, and the

Commissioner's disapproval must be expressed within that time.

His action is subject to review by the courts.

2. Policy to Constitute Entire Contract.

In Colorado/ Delaware/" Louisiana/^ Massachusetts/^ Mich-

igan/^ Minnesota/* Montana/^ New Hampshire/^ New Jersey/^

North Dakota ^^ and Tennessee/^ the policy is to constitute the

entire contract. In Louisiana and New Jersey nothing can be

incorporated therein by reference to any constitution, by-laws, rules,

application or other writings, imless the same are indorsed upon

or attached to the policy when issued. If on its face the policy

is the entire contract, the spirit, at least, of the law would be

complied with if the policy did not expressly state that it was

the entire contract.

In Illinois ^° the policy, together with the application therefor,

a copy of which is to be indorsed upon or attached to the policy

and made a part thereof, shall constitute the entire contract, but

the copy of the application need not be attached to any policy

containing a clause making the policy incontestable from date of

issue.

3. Payment of Premiums.

Colorado,^^ Illinois,-^ Michigan,^^ Minnesota,^* New Jersey,^'

North Dakota ^^ and Tennessee,"^ require a provision in the policy

that premiums shall be payable in advance either at the home
office of the company or to an agent on delivery of a receipt signed

by one or more of the officers who shall be named in the policy.

•Section 75. " S. B. 53 and S. B. 172.

• Section 36. " Chapters 441 and 457.

" Approved March 5, 1907. =«• Approved May 20, 1907.

" Act 52, Laws of 1906. =» Section 36.

" Section 75. ^ Approved May 20, 1907.
" Bill No. C79. =a Bill No. 679.
" Sections 85 and 92. =" Section 85.

"H. B. 213. =° Chapter 72.

"Approved April 3, 1907. ="8. B. 172.

" Chapter 72. " Chapter 457.
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Colorado, Minnesota and New Jersey provide that the policy may
be a receipt for the first premium, but the laws of the other States

could be likewise construed. In Minnesota and New Jersey the

receipt is to be countersigned by the agent, but this, so far as I

know, is a general practice, with which the laws of the other States

would not conflict. In Illinois the first premium is not included

in the provision.

4. Statements of Insured to he deemed Representations.

In Louisiana,^^ Massachusetts,^^ Michigan,^" Minnesota,^^ New
Jersey,^^ North Dakota ^^ and Tennessee,^* the policy must pro-

vide that statements made by the Insured shall, in the absence

of fraud, be deemed representations and not warranties. The
elimination of warranties from the application would seem to be,

in effect, a compliance with this requirement.

5. Avoidance of Policy.

In Colorado,^^ Massachusetts,^^ Michigan,^^ Minnesota,^^ North

Dakota ^® and Tennessee,*** no statement made by the Insured

shall avoid the policy unless it is contained in a written appli-

cation and a copy of such application shall be indorsed upon or

attached to the policy when issued. The omission of any provision

contrary to the above would seem to be a practical compliance

with the law. In Massachusetts*^ no oral or written misrepre-

sentation or warranty shall be deemed material, or defeat or void

the policy unless made with actual intent to deceive, or unless the

matter misrepresented or made a warranty increased the risk.

=« Act 52, Laws of 1906. "^ Section 36.

^ Section 75. '' Section 75.

«° Bill No. 679. " Bill No. 679.

« Section 85. " Section 85.

« Chapter 72. "S.B.I 72.

85 S. B. 172.
** Chapter 457.

" Chapter 457. " Section 21.
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6. Incontestability.

In Colorado *^ the policy is to be incontestable after " not more

than" two years from its date, except for non-payment of pre-

miums and violation of the conditions of the policy relating to

naval and military service in time of war, or other prohibited

risks. By the careless use of words, this law is in effect exactly

the opposite of what its framers intended it to be.

In Michigan,*^ Minnesota,** North Dakota*^ and Tennessee,^'

there must be a provision in the policy that the policy shall be

incontestable after two years from its date except for non-payment

of premiums and except for violations of the conditions of the

policy relating to naval and military service in time of war.

In Minnesota a special form of policy, however, may be issued

on the life of a person employed in an occupation classed by the

company as extra hazardous, or as leading to hazardous employ-

ment, which shall provide that service in certain designated oc-

cupations may reduce the company's liability under the policy

to a certain designated amount not less than the full policy

reserve.

In Illinois " the policy is to be incontestable after two years

from its date of issue, except for non-payment of premiums and

for violation of the conditions of the policy relating to naval or

military service in time of war.

In Massachusetts *® the policy is to be incontestable after two

years from its date, except for non-payment of premiums and for

engaging in military or naval service in time of war without the

consent in writing of an executive officer of the company.

In New Jersey,*® after a specified time,^ot later than two years

from its date, the policy is to be incontestable except for non-

payment of premiums and violations of its expressed conditions,

if any, relating to hazardous travel, residence or occupation, in

which case the liability of the company may be limited to a defi-

nitely determinable reduced amount, not less than the full reserve

for the policy and any existing dividend additions.

*» Section 36. « Chapter 457.

"Bill No. 679. " Approved May 20, 1907.
•* Section 85. " Section 75.

•S. B. 172. -Chapter 72.
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7. Misstatement of Age.

In Colorado," Massachusetts," Michigan,''^ Minnesota,'^' New
Jersey,"* North Dakota ^"^ and Tennessee,"® the policy must provide

that if the age of the insured has been understated, the amount
payable shall be such as the premium would have purchased at the

correct age.

In Illinois '^ the policy must provide that if the age of the

insured has been wts-stated, the amount payable shall be such as

the premium would have purchased at the correct age, or the pre-

mium may be adjusted and credit given to the insured or to the

company, according to the company's published rates at date of

issue.

8. Distribution of Surplus.

In Colorado ^^ the policyholder is to be permitted at the time

the first dividend is declared, to select from among the options

set forth in the policy the manner and method of payment of the

surplus to be annually apportioned to his policy. The distribu-

tion may be deferred, but on all policies under which the dis-

tribution is deferred to a fixed or specified time and made con-

tingent upon the policy being in force and the insured alive at

that time, the company must annually ascertain, beginning at the

end of the fifth policy year, the amount of the surplus to which all

such policies as a separate class are entitled, and shall annually ap-

portion to such policies as a class the amount of surplus so ascertain-

ed, " subject to the mortality experience of the company to the end

of the dividend period." Upon application the company must fur-

nish to the policyholder an annual statement showing the contin-

gent surplus accumulation to the credit of the policy at the

beginning of the preceding year, the rate of interest earned upon

the accumulation, the amount of interest, the amount of saving

and profit contingently accredited to the policy during the pre-

•" Section 36. *»S. B. 172.

"Section 75. "Chapter 457.

•"Bill No. 679. "Approved May 20, 1907.

"Section 85. "Sections 42 and 44.

•* Chapter 72.
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ceding 5'ear, and the total amount of the surplus accumulation

then contingently credited to the policy. The form of statement

is prescribed.

Section 43 of the Colorado law states that the right to cash

dividends provided by Section 42 may be specifically waived in the

policy, but Section 42 does not give any right to cash dividends-

In Illinois °® there is no restriction upon either the time or the

manner of distributing surplus, except that participation shall

begin not later than the end of the twentieth policy year. The

policy may provide that each dividend shall be paid subject to the

payment of the premium for the next ensuing year. The insured

shall have the right to have any dividend to which he may be

entitled paid in cash. If any company shall issue policies under

the terms of which the payment of dividends is deferred beyond

the third year, it shall furnish the Superintendent of Insurance

with a statement showing the number and amount of all policies

with deferred dividends, in force at the beginning of the year for

which the statement is made, of all such policies issued and re-

vived, or terminated during the year, with the mode of termina-

tion, and the number and amount of all such policies in force at

the end of said year; also a statement showing any and all

amounts provisionally set apart, ascertained or calculated or held

awaiting apportionment upon such policies at the beginning of

said year, the additions made to the said fund during the year,

with the sources from which such additions arose, the deductions

made from the fund during the year, with the reasons therefor,

and the amount of said fund at the end of the year, which shall

be carried as a separate liability to such classes of policies on and

for which the fund was accumulated, j Upon written request of

the insured under any deferred dividend policy, after the policy

shall have been in force more than three years, the company shall

furnish the policyholder with a statement of the amount of sur-

plus provisionally declared, ascertained or set aside on such policy

and held awaiting apportionment at the expiration of the deferred

dividend period.

In Louisiana "^ a foreign company which shall not provide in

every participating policy that the proportion of the surplus accru-

ing upon said policy shall be ascertained and distributed annually

"Approved May 20 and 23, 1907. "Act 88, Laws of 1906.
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and not otherwise, and which shall not ascertain and distribute

the surplus accruing upon said policies annually either by pro-

viding for their payment in cash, or their application to the pay-

ment of premiums, or to the purchase of paid-up additions, or for

their accumulation as provided in case of domestic companies,

shall not be permitted to do business in the state. It would seem

that if any one of the options above named be given, the law would

be complied with.

In Michigan ^^ and Tennessee,^- beginning not later than the

end of the fifth policy year, the company must determine and

account for the portion of the divisible surplus accruing on the

policy. The owner of the policy shall have the right to have the

current dividend arising from such participation paid in cash.

At the option of the policyholder such accounting and payment

shall be made at periods of not more than five years. Moreover,

in Tennessee "^ whenever such apportionment has been made and

the dividend left with the company, the amount thereof shall be

reported as a separate liability, and the term " Divisible Surplus "

is defined to mean the excess of admitted assets over and above

the total liabilities " including legal reserve, paid-up or guaran-

teed capital stock, and any surplus set aside for the specific pur-

pose of retiring said guaranteed capital stock, or $100,000 of

required surplus if there be no capital stocky and the contingency

reserve."

In Massachusetts ^* the policy is to participate in surplus annu-

ally, beginning not later than the end of the third policy year.

The amount apportioned is to be either paid in cash or applied in

payment of premiums or to the purchase of paid-up additions, or

accumulated by the company subject to withdrawal by the policy-

holder. The granting of any one of these options would seem to

be all that is required.

In Minnesota the provisions seem to be conflicting. Section 73

provides that the company shall make an annual apportionment

and accounting of divisible surplus to each policyholder, beginning

not later than the end of the tliird policy year, and that each such

policyholder will be entitled to and be credited with such a portion

of the entire divisible surplus as has been contributed thereto by his

« Bill No. 679. " Chapter 454.

•= Chapter 457,
" Sectioas 75 and 76.
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policy. Section 74 provides that every policyholder shall be per-

mitted after his policy has been in force five years, annually to

select the manner of the application of the dividend from among

those set forth ia the policy, and that all apportioned surplus not

actually paid over to the insured or applied in the reduction of

current or future premiimis or in the purchase of paid-up insur-

ance or pure endowment additions, shall be credited to the insured

and carried as an actual liability to be paid at the maturity of the

policy. Section 85 requires that the policy shall contain a pro-

vision for participation in surplus and that beginning not later

than the end of the third policy year the company will annually

determine and account for the portion of the divisible surplus

accruing on the policy, and that the owner of the policy shall have

the right each year after the fifth, to have the current dividend

arising from such participation, paid in cash. If the policy pro-

vides other dividend options and the insured shall not elect any

such other options, the dividend shall be paid in cash. The pro-

vision may stipulate that any dividends payable during the first

five years shall be conditioned upon the payment of the next

ensuing premium.

In Section 77 of the Minnesota law it is provided that on all

deferred-dividend policies heretofore issued, the company shall

annually ascertain the amount of surplus to which such policies

as a separate class are entitled, and shall annually apportion to

such policies as a class the amount of surplus so ascertained, and

carry the same, plus the actual interest earnings and accretions of

the fund, as a distinct and separate liability to such class of poli-

cies on and for which the same was accumulated. A company is

not permitted to use any part of such ^apportioned surplus fund

for any purpose whatsoever, other than the express purpose for

which the same was accumulated.

In Montana,^^ North Dakota®^ and West Virginia,®^ the re-

quirement is similar to Sections 72 and 74 of the Minnesota Law,

"except that the five year provision found in Section 74 of the

Minnesota law is omitted."

In North Dakota®^ and South Dakota'* in case of deferred-

dividend policies heretofore issued the company must annually

"H. B. 212. "S. B. 59.

*S. B. 61 and S. B. 172. "Chapter 168.

"Chapter 67.
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ascertain the amoimt of surplus to which such policies as a separate

class are entitled, apportion the same thereto, and carry the amount
of such apportioned surplus, plus interest earnings and accretions

to such fund, as a liability to the class of policies for which the

Bame are accumulated. A company is not permitted to use any

part of the fund for any purpose other than for the express pur-

pose for which it was acciunulated, and it must at the time of

mailing the premium notice, show the contingent surplus accu-

mulated to the credit of the " policy " at the beginning of the

preceding year, the rate of interest earned upon the accumulation,

the amount of the interest, and the amount of savings and profit

contingently accredited to the policy during the preceding year,

with a showing of the total amount of the accumulation then

contingently accredited to the policy. The form of statement

prescribed in South Dakota differs somewhat from that in North

Dakota.

It will be observed that in Section 44 of the Colorado Law above

referred to, and in the North Dakota and South Dakota laws, the

required apportionment relates only to a particular class or classes

of policies. The requirement regarding individual policies would

seem to be nugatory.

In New Jersey ^° the policy must contain a provision that it

shall participate in the surplus of the company, and that begin-

ning not later than the end of the fifth policy year, the company

at uniform intervals, not less than one nor more than five years,

to be specified in the policy, will determine and account for the

portion of the divisible surplus accruing thereon. The owner of

the policy shall have the right to have the dividend paid in cash

at the end of the then current policy year, provided no other

dividend option given in the policy or in the dividend notice

shall have been duly elected, and provided no part of any yearly

premium for the ensuing policy year remains unpaid. The last

proviso is optional with the company. The provision is not re-

quired in insurances issued or granted in exchange for lapsed

or surrendered policies.

9. Non-Forfeiture.

In Arizona" the stipulations and requirements of Paragraph

"Chapter 72. « Approved March 21, 1907.
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809 of the Civil code are to be read into and be a part of the

policy. Paragraph 809 defines the non-forfeiture provisions which

every policy issued upon the life of a resident of the Territory and

delivered within the Territory shall contain "unless specifically

contracted between the insurer and the insured for tontine insur-

ance or for other term or paid-up insurance."

In Colorado ^- the policy must provide that in event of default

in premium payments after three years' premiums have been paid,

there shall be secured to the insured without action on his part,

as specified in the policy, either paid-up insurance or extended

insurance, the net value of which shall be at least equal to the

entire net reserve held by the company on the policy, including

dividend additions (if any) less two and one-half per centum of

the amount insured by the policy and dividend additions, if any,

or one-fifth of such reserve, and less any outstanding indebtedness

to the company on the policy at time of default. In lieu of the

above, the policy may provide that unpaid premiums shall be

charged as a lien against the policy, provided the amount that

would otherwise be applicable to the purchase of paid-up or ex-

tended insurance is sufficient to secure such loan with interest

added at a rate not exceeding six per centum. There shall also

be secured to the insured the right to surrender the policy to the

company at its home office within one month from date of default,

for a cash value equal to the sum available for the purchase

of paid-up or extended insurance. This latter requirement may
be specifically waived in the policy.

In Louisiana '^ every policy other than a term policy for twenty

years or less, must provide that in event of non-payment of pre-

mium, or of any loan or interest, after^ being in force three full

years, not less than four-fifths of the entire reserve, less any

indebtedness, shall, upon surrender of the policy be applied as

a surrender value as agreed upon in the policy, provided that if

no other option expressed in the policy be availed of by the owner

thereof, the value shall be automatically applied to continue the

insurance in force at its full amount, including dividend additions,

less any indebtedness, so long as the surrender value will purchase

non-participating term insurance at net single-premium rates by

the standard adopted by the company. In case of Endowment

"Section 43. "Act 193, Laws of 1906,
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policies, if the value is more than suflBeient to continue the in-

surance to the end of the endowment term, the excess shall be
used to purchase pure endowment insurance payable at the end of

the term. Any value allowed in lieu of the extended insurance

must be at least equal to the net value of the extended insurance.

Massachusetts '^* requires in the policy a provision specifying the

options to which the policyholder is entitled in event of default

in premium payments after three years' premiums have been paid.

It requires nothing more than a provision.

In Illinois," Michigan/^ Minnesota," North Dakota ^^ and
Tennessee, ^^ there must be in the policy a provision which in event

of default in premium payments after premiums have been paid

for three years, shall secure to the owner of the policy a stipulated

form of insurance, the net value of which shall be at least equal

to the entire reserve at date of default, specifying the mortality

table and rate of interest adopted for computing the reserve, less

a sum not more than two and one-half per centum, of the amount
insured by the policy and any existing dividend additions, and

less any existing indebtedness to the company on the policy. The
provisions shall also stipulate that the policy may be surrendered

to the company at its home office within one month from date

of default, for a specified cash value at least equal to the sum which

would otherwise be available for the purchase of insurance as

aforesaid, and may stipulate that the company may defer payment

not more than six months after the application is made.

The above provision is not required in term insurances of

twenty years or less.

In Minnesota, Section 75, there is a provision regarding non-

forfeiture, differing from Section 85 referred to above, in that it

requires the granting of paid-up or extended insurance or cash

value, of the same minimum value as that required under Sec-

tion 85, provided the policy shall not be continued in force by

virtue of an automatic loan provision therein, and in that Section

75 need not be incorporated in the policy. The two sections

appear to be another evidence of careless legislation.

In Montana ^° and West Virginia ^^ in event of default in pre-

'* Section 75. " S. B. 172.

" Approved May 20, 1907. " Chapter 457.

'•Bill No, 679. *"H. B. 212.

" Section 85. " Chapter 67.
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mimn payments after three years' premiums have been paid, there

shall be secured to the Insured without action on his part either

paid-up insurance or extended insurance, as specified in the policy,

the net value of which shall be at least equal to the entire net re-

Berve held by the company, less two and one-half per centum of

the amount insured by the policy and dividend additions, if any,

and less any outstanding indebtedness to the company. There

shall also be secured to the insured the right to surrender the

policy to the company at its home office within one month from

date of default, for the cash surrender value otherwise available

for the purchase of paid-up or extended insurance.

The respects in which S. B. 61 in North Dakota differs from

S. B. 172 will be noted by the reader.

Chapter 454 of the Tennessee laws also differs from Chapter 457

in that it follows Section 75 of the Minnesota Law, the only

respect in which it differs from the latter being that instead of

specifying paid-up or extended insurance, it specifies a stipulated

form of insurance. It differs from Chapter 457 of the Tennessee

law in that the latter does not refer to an automatic loan provision.

In New Jersey *^ there must be a provision in the policy which

in event of default in premium pa}Tnents after premiums have

been paid for three years, secures to the owner of the policy a

stipulated form of insurance the net value of which shall be at

least equal to the entire specified reserve held by the company,

less a specified percentage (not more than three) of the amount

insured by the policy, including dividend additions, and less any

outstanding indebtedness on the policy. The specified percentage

need not be stated for the policy years included in the required

table of surrender values, and the provision is not required in term

policies of twenty years or less.

10. Policy Loans.

In Illinois *^ there must be a provision in the policy that after

three full 3'cars' premiums have been paid, the company at any

time while the policy is in force will loan on the execution of a

proper note or loan agreement by the insured and on proper assign-

ment and delivery of the policy and on the sole security thereof,

" Chapter 72. «• Approved May 20, 1907.
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at a specified rate of interest, a sum equal to or at the option of

the insured, less than the reserve at the end of the current policy

year on the policy and dividend additions thereto, (the reserve

basis to be specified) less a specified percentage, not more than

two and one-half, of the amount insured by the policy and any

dividend additions thereto, and that the company will deduct from

Buch loan value any existing policy indebtedness and any unpaid

balance of the premium for the current policy year, and may
collect interest in advance on the loan to the end of the current

policy year. The loan may be deferred for not exceeding six

months after application therefor is made. No condition other

than that provided by law shall be exacted as a prerequisite to

any such loan. The provision is not required in term insurances,

nor does it apply to temporary insurance or pure endowment in-

surance issued or granted in exchange for lapsed or surrendered

policies. In ascertaining the indebtedness due upon policy loans,

the interest, if not paid when due, shall be added to the principal

of such loans, and shall bear interest at the rate specified in the

note or loan agreement.

In Michigan,** Minnesota,^* North Dakota*® and Tennessee,"

the law differs from the Illinois law, in that it must be stipulated

that failure to repay any loan or interest shall not avoid the policy

unless the total indebtedness shall equal or exceed the loan value

at time of such failure, nor until one month after notice shall

have been mailed by the company to the last known address of

the insured and assignee, if any. In these four States the pro-

vision is not required in term insurances.

11. Grace.

In Massachusetts*® the policy must contain a provision that

the insured is entitled to a grace of thirty days, within which the

payment of any premium after the first year may be made, sub-

ject, at the option of the company, to an interest charge not in

excess of six per cent, per annum. During the period of grace

the policy shall continue in full force, but in case the policy

** Bill No. 679. " Chapter 457.

"* Section 85. •* Section 75.

"S. B. 172.
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"becomes a claim during the period before the overdue premium

or deferred premiums of the current policy year, if any, are paid,

the amount of such premiums with interest on any overdue pre-

mium, may be taken from the face of the policy in settlement.

In Illinois,^^ Michigan,^" Minnesota,^^ North Dakota ^^ and

Tennessee,®^ the policy must contain a provision for a grace of

one month for the payment of every premium after the first year

(in Minnesota and North Dakota the word "year'' is omitted)

which may be subject to an interest charge, during which mocth

the insurance shall continue in force, which provision may contain

a stipulation that if the insured shall die during the month of

grace, the overdue premium will be deducted in any settlement

of the policy.

In New Jersey ^* there must be a provision in the policy for

one month's grace for the payment of each premium after the

&8t, subject to an interest charge, during which month the insur-

ance shall continue in force, provided the overdue premium shall

be paid within the month.

It would seem that in all the above cases the company could not

be required to accept the premium, unless it was paid within the

month of grace.

12. Reinstatement.

In Massachusetts ^^ the policy must contain a provision that the

holder shall be entitled to reinstate it at any time within three

years from date of default, unless the cash value has been duly

paid or the extension period expired, upon evidence of insura-

bility satisfactory to the company and the payment of all overdue

premiums and any other indebtedness' to the company on the

policy, with interest at a rate not exceeding six per centum per

annum.

In Illinois,^* Michigan,®^ Minnesota,^® North Dakota ^^ and

Tennessee,^"** the policy must contain a provision that if in event

* Approved May 20, 1907. * Section 75,

"•Bill No. 679. "Approved May 20, 1907.

"Section 85, "Bill No. 679.

"S. B. 172. "Section 85.

"Chapter 457. " S. B. 172.

••Chapter 72. »" Chapter 457.
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of default in premium payments the value of the policy shall be

applied to the purchase of other insurance, and if such other insur-

ance shall be in force and the original policy shall not have been

surrendered to the company and canceled, the policy may be re-

instated withia three years from default, upon evidence of in-

surability satisfactory to the company and payment of all arrears

of premiums with interest.

In New Jersey ^"^ the policy must contain a like provision,

except that the insured may be required to pay compound interest

on arrears of premium and on all loans, if any.

13. Settlement of Claims.

In Illinois,^"^ Michigan,^"^ Minnesota,^*** New Jersey,"" North
Dakota ""^ and Tennessee,^°^ the policy must contaiu a provision

that when it becomes a claim by the death of the insured, settle-

ment shall be made immediately upon receipt of due proof, or

not later than two months thereafter.

14. Tahle of Surrender Values.

Colorado,"® Illiaois,^"^ Massachusetts,^^" Michigan,^ Minne-

sota,^^2 New Jersey,^^^ North Dakota ^^* and Tennessee,^ ^^ require

a table in the policy showing the loan values, if any, and the options

available each year upon default ia premium payments during

at least the first twenty years of the policy, beginning with the

year in which such values become available. In Massachusetts

the table must cover twenty years.

15. Tahle of Instalment Values.

In Colorado,"® lUmois,"^ Massachusetts,"® Michigan,!!^ Min-

*" Chapter 72. "^Bill No. 679.

"== Approved May 20, 1907. >" Section 85.

"'Bill No. 679. »" Chapter 72.

"* Section 85. "* S. B. 172.

"'^ Chapter 72. "* Chapter 457.

"^S. B. 172. ""Section 36.

*»' Chapter 457. "' Approved May 20, 1907.

"' Section 36. "* Section 75.

"» Approved May 20, 1907. "* Bill No. 679.

"• Section 75.
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nesota,"*' New Jersey/^^ North Dakota "^ and Tennesseej^^s ^^le

policy must contain a table showing the amounts of instalments

in which the proceeds of the policy may be payable. In Massa-

chusetts the table must include Annuity Pajonents as well as in-

stalments.

16. Policy Title.

In Illitiois/" Michigan/25 Minnesota/^s North Dakota^" and

Tennessee/^* there must appear on the face and back of the policy

a title correctly describing the same. In New Jersey "^ the title

need appear only on the first page.

17. Forfeiture for Failure to Repay Loan or Interest.

Colorado,"" Illinois,"^ Michigan,"^ Minnesota,"^ New Jersey,"*

North Dakota"' and Tennessee,"^ prohibit any provision in the

policy for forfeiture for failure to repay any loan, or interest there-

on, while the total indebtedness on the policy is less that the loan

value thereof, or (except in Illinois) any provision for such for-

feiture unless it contain a stipulation that no such forfeiture

shall occur until at least one month after notice shall have been

mailed to the last known address of the insured. In Colorado,

Michigan, Minnesota, North Dakota and Tennessee, notice must

also be mailed to the assignee, if any, and in New Jersey notice

must be mailed to the person to whom the loan was made.

18. Dating Bach.

Colorado ^^'' prohibits any provision by which the policy shall

purport to be issued or dated back more than one year before the

"•Section 85.

"'Chapter 72.

"S. B. 172.

""Chapter 457.

"* Approved May 20, 1907.

"='Bill No. 679.

»» Section 85.

"'S. B. 172.

"•Chapter 457.

"» Chapter 72.

^^ Section 37.

"^ Approved May 20, 1907.

»=°Bill No. 679.

"» Section 86.

« Chapter 72.

"»S. B. 172.

"•Chapter 457.

"' Section 37.



161

original application was made " if thereby the assured would rate

at an age younger than his age not more than one year at date

when application was made, according to his age nearest birth-

day." What is probably meant is that the insured cannot be rated

at an age more than one year younger than his age (nearest birth-

day) at the time of the application.

Illinois ^^® prohibits a provision by which the policy shall purport

to be issued or dated back for more than six months before the

original application was made.

Michigan ^^^ and Tennessee/*" prohibit a provision by which

the policy shall purport to be issued or to take effect before the

original application was made, if thereby the insured would rate

at an age younger than his age immediately preceding the date

when the application was made. The Minnesota ^*^ and North

Dakota ^*^ laws in this respect are the same, except that the insured

must rate at his age nearest birthday.

19. Limiting Time for Commencement of Action.

Colorado,^*^ Minnesota,"* New Jersey,"** North Dakota ^^^ and

Tennessee,^*^ prohibit any provision limiting the time at which any

action at law or in equity may be commenced to less than five

years after the cause of action shall accrue. In Illinois ^*^ the

time is three years, in Michigan ^*^ six years, in Massachusetts^"**

two years, and in West Virginia ^^^ one year.

20. Mode of Settlement.

Illinois ^^2 prohibits a provision for any mode of settlement

at maturity of less value according to the company's published

rates therefor then in use, than the amount insured by the face

of the policy, plus dividend additions, if any, less any indebtedness

"* Approved May 20, 1907.

"'Bill No. 679.

""Chapter 457.

^" Section 86.

^^S. B. 172.

»« Section 37.

1" Section 86.

»« Chapter 72.

^^-S. B. 172.

"'Chapter 457.

"» Approved May 20, 1907.

"» Bill No. 679.

^^° Section 29.

"^ Chapter 77.

"'Approved May 20, 1907.
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on the policy and less any premium that may by the terms of the

policy be deducted.

Michigan/" Minnesota,"* North Dakota "=* and Tennessee/^e

have a similar law, which does not, however, refer to the company's

published rates. Michigan exempts sub-standard policies.

21. General Prohibition.

Michigan,^"^^ North Dakota ^^^ and Tennessee,^^^ prohibit any

provision in the policy contemplating any proposed benefit not

essentially a part of the insurance contract and any connection

of the insured with the company other than that of policyholder.

22. Reciprocal Provisions.

In Illiiiois,^^° Michigan,^^^ Minnesota,^^^ North Dakota"^ and

Tennessee,^^* the policies of foreign companies may contain any

provision which the law of the state, territory, district or country

under which the company is organized prescribes shall be in such

policies when issued therein.

In New Jersey ^^^ no provision of the act regarding contents

of policies shall apply to policies of life insurance issued or de-

livered in that state by a company operating therein but organized

outside thereof, when such provision is inconsistent with any law:

of the state in which the company is organized.

23. Agents.

In Delaware,^^^ Louisiana,^^^ Minnesota,^^^ Missouri, ^^^ Mon-

tana,^''" New Hampshire,^^^ New Jerfeey,^^^ North Carolina,^^^

^Bill No. 679.

^ Section 8G.

"»S. B. 172.

"• Chapter 457.

"'Bill Ko. 679.

"'S. B. 172.

"•Chapter 457.

""Approved May 20, 1907.
"' Bill No. 679.

'"Section 89.

"•S. B. 172.

>" Chapter 457.

"= Chapter 72.

"•Approved March 21, 1907.

"' Act 94, Laws of 1906.

"« Section 63.

"•H. B. 86.

""H. B. 123.

"'Approved April 3, 1907.

"'Chapter 72.

"' Approved March 11, 1907.
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North Dakota,"* Tennessee"^ and West Virginia,"" any per-

son who shall solicit an application for insurance upon the life of

another, shall, in any controversy relating thereto between the

insured or his beneficiary and the company, be regarded as the

agent of the company, and not as the agent of the insured. In
Delaware, Minnesota, Missouri, Montana, New Hampshire, North
Dakota and Tennessee, the words " relating thereto " are omitted

from the law. In Delaware "'^ and Tennessee,"® no corporation

or stock company shall be licensed as the agent of a life insurance

company.

24. Valuations.

In Califomia,^^^ Colorado ^^° and Illinois,^*^ policies issued after

January 1st, 1908, are to be valued on the basis of net premiums

by the American Experience Table of Mortality and interest at

3% per cent, yearly.

In Michigan ^^^ and Tennessee,^®^ policies may be issued pro-

viding for not more than one year preliminary term insurance, by

the incorporation therein of a clause on the face of the policy

distinctly specifying that the first year's insurance is term insur-

ance. If the premium charged for the term insurance under a

limited payment life or endowment preliminary term policy pro-

viding for the payment of all premiums thereon in less than

twenty years from the date of the policy, exceeds that charged for

like insurance under 20 payment life preliminary term policies of

the same company at the same age, the reserve thereon at the end

of any year, including the first, shall not be less than the reserve

on a 20 payment life preliminary term policy issued in the same

year and at the same age, together with an amount which shall be

equivalent to the accumulation of a net level premium sufficient

to provide for a pure endowment at the end of the premium pay-

ment period equal to the difference between the value at the end

of such period of such 20 payment life preliminary term policy

and the full reserve at such time of such a limited payment life

"*S. B. 175. ""Section 629 Code.

"> Chapter 442. ^»<' Section 35.

"" Chapter 53. "' Approved May 23, 1907.

"'Approved March 21, 1907. ""Bill No. 679.

"'Chapter 444. "'Chapter 457.
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or endowment policy. Ulinois ^®* has a similar provision affecting

only limited payment life policies.

In Xorth Dakota "° and West Yirginia/^^ the provision is the

same as in Michigan and Tennessee, except that if the premium

charged for term insurance on any endowment preliminary term

policy exceeds that charged for insurance under whole life pre-

liminary term policies of the same company, or if such is the case

imder a limited paj^ment life preliminary term policy providing

for the pa}Tnent of all premiums thereon in less than twenty years,

the reserve under such policies at the end of any year, including

the first, shall not be less than the reserve on a whole life pre-

liminary term policy issued in the same year and at the same age,

together with an amount which shall be equivalent to the accumu-

lation of a net level premium sufficient to provide for a pure en-

dowment at the end of the premium payment period of such a

whole life preliminary term policy and the full reserve at such

time of such a limited payment or endowment policy. In West

Virginia policies issued after January 1, 1907, are to be valued

by the American Experience Table and 3^/^ per cent, interest.

In Minnesota ^^^ policies may provide for not more than one

year preliminary term insurance, and shall be valued accordingly

if the following clause is incorporated therein :
" The first year's

insurance under this policy is term insurance."

In New Jersey ^*® in' case of policies issued after 1907 a modified

net reserve plan is to be used under certain conditions. Under
this plan, in case of a policy having a net premium equal to or

greater than the net premium at the same age for a continuous

premiimi whole life policy, the reserve for the first year is found by

reducing the usual net reserve (American Experience Si/o per

cent.) by the excess of the reserve for the ordinary life policy over

that for a one-year term policy at the same age. For the second

year the usual reserve is diminished by five-sixths of the aforesaid

excess; for the third year by four-sixths; for the fourth year by

three-sixths; for the fifth year by two-sixths; for the sixth year

by one-sixth. In case of any policy having a net premium less

than that of the ordinary life policy, the usual reserve for the first

^ Approved May 23, 1907. "' Section 84.

"• S. B. 172. »» Chapter 73.
"• Chapter 77.
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year is reduced by the excess of the usual reserve over that for

a one-year term policy; for the second year the usual reserve is

reduced by three-fourths of the above mentioned excess; for the

third year by one-half; and for the fourth year by one-fourth.

Subject to the above, no policies issued after December 31st, 1907,

shall be valued as term insurance if the premiums charged for

term insurance exceed those charged by the company for like terra

insurance under any other form of policy. The Commissioner of

Insurance may accept the valuation of the department of any

other state when made upon a specified basis according to which

the reserves shall be at least as large as if they had been computed

upon the basis prescribed by the New Jersey law, if the insurance

officer of the other state or country accepts the certificate of valu-

ation of the New Jersey Commissioner, or if the insurance officer

of any other state by express requirement of law shall have made
yearly, for not less than thirty years past, valuations of policies

of companies transacting business in such state. The modified

net reserve plan is not to be employed in valuing the policies of

any company which has premium reserves amounting to four hun-

dred millions of dollars or more, and as to other companies, its

application after December 31st, 1910, shall be subject to the fol-

lowing limitations: If the reserves amount to twenty-five millions

on December 31st, 1910, or at the close of any year thereafter,

the plan shall not be employed in the valuation of the endowment

policies of such company issued in any succeeding year; and if

the reserves of any company are found to amount to fifty millions

of dollars on December 31st, 1910, or at the close of any year

thereafter, the plan shall not be applied to the valuation of any

policies thereafter issued. Request for the application of the plan

must be filed with the Commissioner of Insurance not later than

March 31st, and such request when made shall be considered as con-

tinued for succeeding years, unless the company shall withdraw such

request. The request shall be accompanied by an agreement on the

part of the company that the sum of the expenses incurred and pay-

able wholly in connection with the first year's premiums on policies

issued in the year, including commissions, agents' salaries, or other

compensation based on new business, agents' advances, and medical

fees and a proper share of other expenses, together with the modified

mean net reserves to be held for such policies, shall not exceed the

total amount of said first year's premiums including premiums
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deferred or in course of transmission, and also that the aggregate

expenses in each calendar year shall be so regulated that the per-

centage of such expenses upon premiums received in such year

shall be less than when similarly computed for the calendar year

next previous. In reckoning such aggregate expenses, investment

expenses not exceeding one-fourth of one per cent, of the mean

invested assets at book value, and taxes on real estate and other

necessary outlays, exclusively connected with real estate, shall

not be included. Companies shall, not later than the first day

of February, file with the commissioner an exhibit showing how
far it has fulfilled its agreement as to the calendar year next pre-

vious, and if the commissioner after due notice and hearing shall

consider that the company has failed to make a reasonable and

proper compliance with its agreement, he shall notify it that the

modified net reserve plan will not be applied to the valuation of

policies of said company issued during the previous year and in

succeeding years.

In Oregon ^^* the valuation shall be made on the American Ex-

perience Table with 4^/2 per cent, interest, or upon the Actuaries'

Table with interest at 4 per cent., or according to the select and

ultimate method on the basis that the rate of mortality during

the first five years shall be calculated according to the following

percentages of the rates shown by the American Experience Table,

viz. : first insurance year, 50 per cent, ; second, 65 per cent. ; third,

75 per cent. ; fourth, 85 per cent. ; and fifth, 95 per cent. ; or accord-

ing to the preliminary term plan, or modified preliminary term

plan.

25. Contingency Reserve.

In Minnesota ^"^ a company may accumulate and maintain in

addition to the capital and surplus contributed by stockliolders,

and in addition to the net values of its policies, a contingency

reserve not exceeding the following percentages of said net values:

If the net values are less than $100,000, 20 per centum thereof,

or the sum of $10,000, whichever is greater; when said net values

are greater than $100,000, the percentage thereof measuring the

contingency reserve shall decrease half of 1 per centum for each

$100,000 of such net values up to $1,000,000; when said net

*" Section 3722. ""Section 73.
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values are greater than $1,000,000, but do not exceed $25,000,000,

the contingency reserve shall not exceed 15 per centum thereof;

when said net values are greater than $25,000,000, but do not

exceed $50,000,000, the contingency reserve shall not exceed 12iA

per centum thereof; when said net values are greater than

$50,000,000, but do not exceed $100,000,000, the contingency

reserve shall not exceed 10 per centum thereof; when greater than

$100,000,000 but not in excess of $150,000,000, 71/2 per centum;

when greater than $150,000,000, the contingency reserve shall not

exceed 5 per centum thereof. A company may maintain any

accumulated contingency reserve although for the time being it may
exceed the maximum percentage, but may not add to the con-

tingency reserve when the addition will bring it beyond the maxi-

mum percentage. The commissioner may permit a company to

accumulate and maintain a contingency reserve in excess of the

limitation for a prescribed period, not exceeding one year under

any one permission. This law does not apply to a company

doing exclusively a non-participating business.

In Montana,i»i North Dakota,^^^ Tennessee "^ and West Vir-

ginia,^^* a company may accumulate and maintain in addition

to the amount of capital and surplus contributed by stockholders,

or if there be no capital stock, in addition to the $100,000 of

required surplus and in addition to the amount of the net values

of its policies and the amount of temporary capital stock, if any,

a contingency reserve not exceeding the following respective per-

centages of the amount of the net values: when the amount of

the net values is less than $100,000, 20 per cent, thereof; or the

sum of $10,000, whichever is the greater; when the amount of

said net values is more than $100,000, the percentage thereof

measuring the contingency reserve shall decrease 14 of 1 per centum

for each $100,000 of the amount of said net values up to $1,000,000

1/2 of 1 per cent, for each additional $1,000,000 up to $10,000,000

1/2 of 1 per cent, for each additional $2,500,000 up to $20,000,000

1/2 of 1 per cent, for each additional $5,000,000 up to $50,000,000

1/2 of 1 per cent, for each additional $25,000,000 up to $75,000,000.

If the amount of said net values equals or exceeds the last men-

tioned amount, the contingency reserve shall not exceed 5 per

"^H. B. 212. "'Chapter 454.

"»S. B. 61. »* Chapter 67.
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centum thereof. The provisions for continuing to hold the contin-

gency reserve accumulated and authorizing the commissioner to

permit a company to accumulate and maintain a contingency

reserve in excess of the limit, are the same as in Minnesota; and

as in Minnesota, the law does not apply to a company doing ex-

clusively a non-participating business.

In iNrorth Dakota the law does not exclude $100,000 of surplus

of a mutual company in ascertaining whether the contingency

reserve is within the limitation.

However much or little can be said in justification of other laws

referred to in this article, these particular laws are utterly without

justification.

26. Premium Notices.

In Louisiana "^ no company shall, within one year after default

in payment of any premium or interest, declare forfeited or lapsed

any policy except a term policy for one year or less, unless written

or printed notice stating the amount of the premium or interest

due, the place where it shall be paid, and the person to whom the

same is payable, shall have been duly mailed to the insured or

assignee at least fifteen and not more than forty-five days prior

to the date when the same is payable. The notice shall also state

that unless the premium or interest shall be paid by or before the

day it falls due, the policy and all pajonents thereon will become

forfeited and void except as to the right to a surrender value. No
policy shall be forfeited until the expiration of thirty days after

the mailing of such notice. The affidavit of anyone authorized

to mail the notice that the same was duly giailed, shall be presump-

tive evidence that the notice was given. ISTo action shall be main-

tained to recover under a forfeited policy unless the same is insti-

tuted within two years fom the date of default.

27. Misrepresentation hy Officers or Agents.

In Colorado,^"** Delaware,"^ Illinois,^^^ Louisiana,!^^ Massachu-

"•Act 68, Laws of 1906. ""Approved May 20, 1907.

"•Section 48. ""Act 107, Laws of 1906.

"'Approved March 5, 1907.
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setts,-*"' Minnesota/oi Missouri^^os Montana,^"^ New Jer8ey,20*

North Dakota/°=* Tennessee -°« and West Virginia/"^ there is a
prohibition against issuing or circulating or causing or permitting

to be issued or circulated, any estimate, illustration, circular or

statement, of any kind, misrepresenting the terms of any policy

or the benefits or advantages promised thereby, or the dividends

or share of surplus to be received thereon, or the use of any name
or title of any policy, misrepresenting the true nature thereof.

28. Discrimination.

In Colorado,^"* Maine,^"^ Massachusetts,^^" Minnesota,^^^ Mis-

souri,^^^ Montana,^^^ New Hampshire,^^* New Jersey,^" North

Dakota,^^^ Oregon,^" West Virginia ^^^ and Wyoming,^^^ strin-

gent laws have been passed regarding rebating and discrimination.

Colorado and Maine include the receiver, as well as the giver, of

the rebate in the prohibition. In West Virginia any policy sold

in violation of the law is null and void. All except Massachusetts

and Oregon prohibit " any paid employment or contract for ser-

vices of any kind." Tennessee ^'^ and the above named states ex-

cept Minnesota, New Jersey and Oregon, prohibit giving, selling or

purchasing, or offering to give, sell or purchase, as inducement

to insurance or in connection therewith any stocks, bonds or other

securities of any insurance company or other corporation, associa-

tion, or partnership, or any dividends or profits to accrue thereon,

or anything of value whatsoever, not specified in the policy.

In Louisiana ^^^ the contract is to have the benefit of all legis-

lative or legal enactments of the state in which the company is

domiciled.

""Section 74.

=»' Section 65.

^'H. B. 86.

"'H. B. 132.

=^ Chapter 72.

^S. B. 176.

'°'' Chapter 455.
*»' Chapter 77.

*" Sections 49, 50 and 51.
««• Chapter 121.

"» Section 69.

"* Section 61.

"H. B. 85.

=^H. B. 146.

"'Approved April 3, 1907.

*^» Chapter 74.

°«S. B. 179.

"' Section 3722.

«» Chapter 77.

=°» Chapter 38.

==» Chapter 456.

"^ Act 96, Laws of 1906.
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29. Agents' Commissions.

New Jersey ^-- prohibits companies issuing policies upon both

the participating and non-participating plan, from making any

distinction in the rate of commission or in compensation paid to

an agent based upon the participating or non-participating char-

acter of any policy issued through said agent.

30. Misrepresentation hy Insured.

In Arizona"' and Kansas, *** no representation made in obtain-

ing a policy of insurance shall be deemed material or render

the policy void, unless the matter misrepresented shall have actually

contributed to the contingency or event on which the policy is to

become due and payable. No defense based upon misrepresentation

shall be valid imless the defendant shall at or before the trial

deposit in court for the benefit of the plaintiff the premiums

received on such policy.

31. Political Contributions.

In Colorado,^^" Delaware,^^* Massachusetts,^^^ Minnesota,228

New Hampshire,^^^ New Jersey,^^" North Carolina,^^^ North Da-

kota,2^2 South Dakota,^^^ Tennessee ^^* and West Virginia,^^^ poli-

tical contributions are prohibited.

33. Vouchers.

In Tennessee ^^^ no company shall make any pa5rment out of

its funds amounting to $100.00 or more, imless the same shall be

evidenced by a voucher properly signed and correctly describing

the consideration for the payment. If the payment be for both

«• Chapter 74.

'^^ Approved March 18, 1907.
*" Chapter 226.

^Section 47.

=°' Approved March 5, 1907.

=^' Section 22.

»" Section 64.

"•Approved April 3, 1907.

'Chapter 34.

Approved February 5, 1907.

•S. B. 52.

'Chapter 142.

' Chapter 443.

'Chapter 52.

'Chapter 439.
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services and other purposes, the voucher shall set forth an itemized

statement of the specific services rendered, and of all other expen-

ditures. If the expenditure be in connection with any matter

pending before any legislative or public body, or before any depart-

ment or officer of any state or government, the voucher shall correctly

describe in addition the nature of the matter and the interest of

the company therein. Wlien such voucher cannot be obtained,

the expenditure shall be evidenced by an affidavit describing the

character and object of the expenditure and stating the reason for

not obtaining the voucher.

33. Salaries.

In Tennessee ^^^ no company may pay any salary, compensation

or emolument to any officer, trustee or director thereof or any

salary, compensation or emolument amounting in any one year to

more than five thousand dollars, to any one person, firm or corpor-

ation, unless such payment be first authorized by a vote of the

Board of Directors. Any agreement with officers, trustees or

salaried employees providing for any salary, compensation or emol-

ument extending beyond a period of twelve months is prohibited.

Any officer, director, or trustee who is paid a salary for his ser-

vices of more than one hundred dollars per month, shall not

receive any other compensation or emolument. The above does

not apply to General Agents. All pensions are prohibited.

In Missouri-^* and North Dakota,-^^ no company which pays

as a salary or as compensation for services more than fifty thousand

dollars per annum to any one person, shall be licensed to transact

business.

34. Misuse of Funds.

In Missouri ^^'^ and Oregon,^*^ any person connected with any

insurance company using or employing or permitting others to

use or employ any of the funds or securities of the company for

private profit or gain, shall be subject to imprisonment.

»' Chapter 440. '*' S. B. 95.

=^»S. B. 118.
*" Section 3722.

«»S. B. 173.
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35. Removal of Suits to Federal Courts.

The laws of Alabama ^^ and Missouri/*^ now provide that the

removal of a suit from the State to the Federal courts will result

in the cancellation of the company's license. In Missouri the

same is true if a company institutes a suit in the Federal courts.

In Minnesota ^** the company must agree not to remove a case

from the State to the Federal courts. In Colorado ^*^ a company

cannot remove a case without the consent of the other party.

36. Annual Reports.

Section 103 of the New York Insurance Law has been enacted

in Colorado/*^ Delaware,^*^ Louisiana,-*^ Minnesota/*^ New
Jersey ^^° and North Dakota/*^ with the following modifications

:

Colorado does not require a statement of any certificate issued

by the Insurance Commissioner extending the time for the dis-

position of real estate.

In connection with the third item Minnesota and New Jersey

do not call for a statement of the substitutions of securities held

for loans, other than substitutions made during the current year,

and New Jersey does not call for the names of the borrowers. In

Item 11 there is no reference to the Select and Ultimate method

of valuation.

In New Jersey Item 12 of the New York Law is omitted.

In Colorado a company issuing or " having issued " both partici-

pating and non-participating policies shall make a separate state-

ment of profits and losses, etc. The words " having issued " may,

however, be construed as referring to the year for which the state-

ment is made.

Section 101 of the Massachusetts law relating to Annual State-

ments, has been amended, but the amendments cannot well be

summarized here.

•"Act 245. "'Approved April 9, 1907.

"'H. B. 36. »"Act 87, Laws of 1906.
"* Section 196. ""Section 95.
"» Section 34. »» Chapter 73.
**• Section 53. »iS. B. 177.
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In Massachusetts the Gain and Loss Exhibit need not be filed

before May Ist, and in New Jersey before June 30th.

37. Power of Attorney.

In Minnesota,^*** Montana/'^^ and West Virginia,^'^* the com-

missioner is to be appointed attorney for service of process.

38. Taxes.

In Alabama ^^® the license to do business must be procured

from the Secretary of State, the fee for which is $10.00 per annum.

The tax has been fixed at two per cent, of the premiums collected.

In Delaware ^®^ a tax of two per cent, of the premiums is imposed.

In Arkansas '^^ companies must pay a franchise tax ranging

from $10.00 to $100.00, based upon their authorized capital stock.

In West Virginia -^^ the tax appears to have been increased to

two per cent, of the premiums.

39. Insurance of Minors.

In New Jersey,^^" in respect of insurance heretofore or hereafter

issued upon the life of any person not of the full age of twenty-

one years, but of the age of fifteen years or upwards, for the benefit

of such minor, or for the benefit of the father, mother, husband,

wife, child, brother or sister of such minor, the assured shall not

by reason only of such minority be deemed incompetent to contract

for such insurance, or for the surrender of such insurance, or to

give a valid discharge for any benefit accruing, or for money

payable under the contract.

The person liable for the support of a minor may secure insur-

ance for a limited amount on the life of the minor.

^ Section 197. "* Approved April 9, 1907.

"» H. B. 226. "' Act 443.

^Senate Bill 1, Extraordinary »' Chapter 77.

session. *» Chapter 72.

»«Acts 245 and 259.
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40. Concluding RemarJcs.

In Connecticut the only laws passed regarding life insurance

related to rebating and companies' advertisements.

In California^'"* companies must furnish a bond for $20,000,

the conditions of such bond to be as follows: 1. That the com-

pany and its agents will pay all state, county and municipal

property and license taxes in the manner and at the time pre-

scribed by law; 2. That the company will conform to all the pro-

visions of the revenue and other laws made to govern them : and

3. That the company will promptly pay all fees, assessments, taxes,

penalties and fines that may be laid upon or against it.

From the above summary it will be seen that the much-heralded

conference of Governors, Attorneys-General and Insurance Com-

missioners, which was held ostensibly to secure uniform legislation

for the benefit of policyholders, met with failure. Instead of

uniformity there is confusion, and instead of legislation which

will benefit policyholders, there is a mass of laws which are not

understood by their sponsors, and an arbitrary enforcement of

which must result in great harm.

It has not been deemed necessary to refer to the legislation in

Texas which resulted in the enforced withdrawal of practically

all the established companies doing business in that State. Neither

have I referred to the legislation in Wisconsin. In the latter

State there are new laws prohibiting misrepresentation by com-

panies or agents; requiring companies to furnish a copy of the

application; requiring them to report to the Commissioner of

Insurance moneys disbursed in opposing and promoting legislation

;

prohibiting the writing of participating and non-participating

business by the same company; requiring companies to report

to the Commissioner of Insurance contributions made for political

purposes; requiring foreign stock life insurance companies to

determine and report the respective rights of policyholders and

stockholders; prohibiting discrimination; requiring separate gain

and loss exhibits for participating and non-participating busi-

ness ; the publicity requirements of the New York Law, with much
additional information; prohibiting corporations from acting as

agents; providing for an annual license fee of three hundred dol-

*• Section 623, Code,
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lars, and repealing Chapter 455 of the laws of 1905; and a law
providing that where no other penalty is prescribed, any violation

of the insurance laws of the state shall be punished by a fine of

not more than five thousand dollars in case of a company, and

by a fine of not more than one thousand dollars and by imprison-

ment in the county jail for not exceeding one year, or by both fine

and imprisonment in case of a person. In addition to these laws

there are others regarding annual apportionment of dividends and

the apportionment of deferred dividend surplus, defining certain

words and phrases, and limiting expenses and premium loadings,

in the preparation of which the framers displayed such crass

ignorance that they themselves are unable to place any consistent

interpretation upon them. In order to secure the passage of these

laws it was necessary to employ the arts of the demagogue, to prosti-

tute political power, and to engage in specious sophistry. Such

laws can only become a lasting reproach to the men primarily

responsible for them.

It should be borne in mind that this article is intended to cover

only regular forms of insurance. While care has been exercised

to make it complete and correct, errors doubtless exist, and the

original laws should be consulted in every case.
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Valuation and Distkibution.

Some Thoughts aboused by recent Discussion and Legislation.

BY henry MOIR.

Part I. Valuation.

Net Premium Valuation?-

Until last year net-premium valuation was strongly entrenched

in the legislation of the various States of the United States; but

since April, 1906, the laws of several States have recognized its

weakness and danger, and have authorized other valuation methods.

The net-premium method became popular about 50 years ago

as a result of reaction from the abuse of the gross-premium

method. Originally the term " net-premium " seems to have in-

dicated nothing more than that in the valuation formula an allow-

ance had been made for future expenses and future surplus, in

contradistinction to the gross-premium method which made no

such allowances. While Elizur Wright was a staunch advocate

of this method, he took a very sane view of the subject, which is

well expressed by him thus: "Eegarding it only as the prophecy

of common sense that future expenses and dividends should be

about the same as the past, our insurance laws since 1854 have

*I wish to call particular attention to the following important papers

from which I have quoted but little, because anyone interested in this

subject should read each one through, and that carefully:

—

H. W. Manly, on "A Comparison of the Values of Policies, etc.''

(J. /. A., Vol. XIV, p. 249).

S. G. Waeneb, on " Some Notes on the Net Premium Method of

Valuation, as affected by recent tendencies and de-

velopments." {J. I. A., Vol. XXXVII, p. 57).

W. S. Nichols, on " The Limitations of the System of Net Valua-

ations." (Transactions Second International Con-

gress, p. 161).
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required a net valuation, etc." The distribution of the expenses has

changed completely since he wrote this, and it is therefore natural

that this change should be made effectual in valuation also.

Authoritative definitions as to what constitutes a net-premium

method of valuation are very hard to find. The method has been

described as a valuation by a true table of mortality at a true rate

of interest, the net-premium used in the valuation being based on

that true table. If we add the stipulation that the office premium be

computed from the same net-premium with provision for a true

rate of future expense, this form of net-premium valuation would be

unassailable except in minor details. Another definition, and the

one which has received the greatest favor in the minds of Actu-

aries, was propounded by the late Mr. James Meikle, who described

the method as one by which the value of the sum insured should

be exactly equal to the value of the net-premiums at the date of

issue of the policy; in other words, that the net value at the date

of issue should be zero. {J. 7. A., XI, p. 241). Prom personal

knowledge of Mr. Meikle, I do not believe that he was an advocate

of this method of valuation for practical purposes, although he

advanced the definition on theoretical grounds.

This endeavor to bring the net-premium method down to a

scientific and mathematical basis has resulted in serious blunder and

misunderstanding. It has led away from the true net-premium

system and has encouraged an arbitrary standard which ignores

the fundamental principles of valuation, the greatest of which

is that tJie thing to he valued rmist govern the method of valuation.

It would be considered the height of absurdity to value an Endow-

ment Assurance Policy as a Whole Life Policy, or to value a

$10,000 policy as if it were for $9,000 only. Yet it is not con-

sidered out of place to ignore entirely the terms of the contract

so far as the premium payable is concerned. It is conceivable

that a company might issue three non-participating whole life

policies in the same year at age 35, one for $10,000 at a premium

of $200, another for $9,500 also at a premium of $200, and a

third for $10,000 at a premium of $210,50; and I cannot suppose

that any Actuary would hold that the true values of the first

two contracts differ only because of the difference in their sums

assured. It would Just be about as logical to go to the opposite

extreme and say that because the premiums are the same, there-

fore the values are the same. Under the so-called net-premium
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method the first two policies would always have different values

from one another, while the first and third would have identical

values, although either the expense provisions or the true net-

premiums under the policies are different.

The net-premium method assumes that expenses will be evenly

distributed throughout the premium-paying period and makes no

allowance whatever after any policy has become paid up. Here

we have two important objections to the method. It does

not take account of the initial cost of placing the business on the

books ; it eliminates from observation the actual premium received.

An office valuing an ordinary policy by the net-premium method

cannot hope to meet first year's expenses and mortality out of the

first year's office premium, and have sufl&cient remaining with

which to provide the first year's net-premium reserve on the basis

of Mr. Meikle's definition. As a result, long-established companies

draw upon the surplus contributed by older members to set up

the reserves on the policies of new members, while young com-

panies must resort to some modification of the contract as in

preliminary term valuation..

When the premium-paying period is less than the term of the

assurance, the so-called net-premium method fails to make any pro-

vision for expenses after the premium-paying period is completed.

This will appear to be of little consequence to American Actu-

aries ; but in Britain the common practice is to give the same share

of surplus to a paid-up Limited Payment Policy as accrues to

a Whole Life Policy of the same age. The question is there a

very important one. This objection is usually met by the reserve

value being computed at a rate of interest sufficiently low to allow

a good margin of surplus interest for the future of the business.

Sometimes the reserve on Limited Payment Policies is for this

reason computed at a lower rate of interest than the reserve on

Whole Life Policies, and very properly so. But this condition

is scarcely logical; nor is it net-premium valuation, although it

is an excellent way of making a practical approximation to a

true valuation.

Eecently a good many young companies have been started with a

capital stock; and, in addition to the paid-up capital, the promoters

have very frequently arranged to have a large surplus paid in before

commencing operations. The stock is usually sold at a premium,

and the premium goes to the credit of the company as surplus.
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This surplus is for the purpose of meeting preliminary expenses

over and above the usual cost of new business which is generally

met by use of the preliminary term contract form.

The net-premium method was applied in Massachusetts, the

District of Colum-bia, and in Canada by ignoring all preliminary

term devices. The principle was followed that, irrespective of the

terms of the contract and of the basis of the premium calculations,

a level gross premium necessarily implied a level net premium.

A policy contract written clearly as a term insurance for one

year, and with a premium in subsequent years based upon the rate

for the next higher age, with proper renewal expense loadings

for that age, was treated in those States not as a one-year term

policy, followed by a life policy taken at the next age, but as a

life policy taken from the original date. In all other States of

the Union, however, such a policy was valued according to the

terms of the contract, and two decisions were rendered by the

Supreme Court of Vermont (in 1901 and 1904 respectively)

upholding the preliminary term method of valuation as applied

to such policies when so expressed. The second decision was rend-

ered after a change had been made in the wording of the Vermont

law so as to follow literally the Massachusetts Statute.

This condition of affairs has been completely changed during

the last year. In New York State the Select and Ultimate

method of valuation is permitted by law, and is prescribed as the

method for measuring the limitation of first year's expense. It

has already been fully discussed and is the subject of much con-

sideration. In other States the recommendations of the Com-

mittee of Fifteen have been adopted with more or less modification.

These recommendations imply that life policies and limited pay-

ment policies with premiums limited to 20 payments or more can be

valued by the preliminary term method, if the policies so provide,

but that endowment policies and policies with premiums limited

to less than 20 years, can only be valued by the " modified

"

preliminary term method. The allowance for initial expense un-

der the modified method is the same amount as would be available

under a Whole Life Policy.

Canada Valuation Law.

In Canada a third method has been proposed, the discussion
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of which is already scheduled as part of our business (Transactions,

Vol. X, p. 30). In the briefest possible way I may describe the

method as being for the first year equivalent to modified prelim-

inary-term. The additional expense allowance for all higher priced

policies is the same as for ordinary life policies. Under ordinary

life policies no reserve is required at the end of the first policy

year; under limited payment and endowment policies the reserve

at the end of the first year consists of the investment element in

these policies in excess of the same element under ordinary life

policies. One main feature of the method is that this initial

expense allowance has to be made good out of the four subsequent

premiums, so that at the end of five years the reserve is the same
as it would be under the full net-premium, or the Select and
Ultimate methods.

New Jersey Valuation Law.

In New Jersey yet another method has become a law, of whicli

the following is a brief resume

:

All valuations shall be made upon a net premium basis, or

such modification thereof as hereinafter expressly provided.

The modification applies to policies issued after January
1st, 1907. If the net premium for the policy to be valued

is equal to, or greater than, that of an Ordinary Whole Life

Policy, the strict net premium reserve may be reduced as

follows :

—

1st year, by the excess of the reserve of an Ordinary Life

policy over a one-year-term policy;

2nd year, five-sixths of the aforesaid excess;

3rd year, four-sixths of the aforesaid excess,

4th year, three-sixths of the aforesaid excess;

5th year, two-sixths of the aforesaid excess;

6th year, one-sixth of the aforesaid excess;

After the sixth year, the regular reserves will apply.

In the case of policies with net premiums Jess than Ordi-

nary Life Policies, reduce the reserves the first year by the

difference between (1) the reserves for the policy applied for,

and (2) a one-year-term reserve, and adjust this to the regu-

lar reserve by equal parts over the subsequent four years,

thereby reaching the regular reserve in five years.



184

In the case of large companies with assets exceeding

$25,000,000 the modification in the reserve is subject to fur-

ther restrictions; when the reserves reach $50,000,000 the

modified plan cannot be applied to any policies thereafter

issued.

The modification is made only "upon the request of any
Company," and it is combined with a restriction of the ex-

penses of such Company. On adopting the modified reserve

plan the Company must agree that the first year's expenses

and modified reserves taken together shall not exceed the first

year's premiums; and, if the Commissioner shall consider

that a Company has failed to comply with this restriction, he
shall withdraw the privilege of using the modified reserve

plan.

The iSTew Jersey method is subject to two particular objections:

'

—

The first is that it purports to be a concession to young and

weak companies; the larger, stronger and older companies cannot

and must not use it. The law seems to uphold the theory that

a large company is justified in borrowing from the surplus of

old members the expense which it incurs in writing new business;

also that a vigorous young company is necessarily weak and needs

to have concessions made to it in order to make suitable reserves

for its policies. The system of " borrowing " from older policy-

holders the money with which to pay the expense of introducing

new members is a questionable practice. It looks like the misuse

of trust funds, and the laws of New Jersey require that trust

funds should not be misapplied. The second objection is that the

larger and stronger companies are imder no restriction as to the

expenses they incur in writing new business, while the smaller

growing companies are imder such restriction. This is grossly

unfair and illogical, because it means that if the large companies

pay high commissions for their first year's business, the smaller

companies will be driven out of business altogether, since they

cannot meet the competition for business and comply with the

requirements of the modified reserve law.

Objects of Valuation Modifications.

All of these methods of modifying the reserves have the same

ostensible object:—to make a moderate allowance for first year's

expenses, and afford relief to young companies, or to companies
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doing a rapidly expanding new business. It is worthy of note

that in but few instances has the thought of equity been introduced;

the reasons for changes have been those of expediency and safety.

Yet in comparing the net-premium and the gross premium
methods of valuation, there are two conditions which should not

be forgotten; they are both objectionable:

—

1st. In the gross premium method, the anticipation of future
loadings giving negative values or incorrectly small re-

serves.

2nd. In the net premium method, the taking of surplus from
policyholders to whom it now belongs in order to set up
reserves which the Company cannot under present-day
conditions have accumulated from the premiums them-
selves, to hold this surplus (whether under the title of

reserves or otherwise) for many years, and to pay it to

future policyholders who may or may not have con-
tributed to its accumulation.

In the first case, the true condition of a company is lost in the

calculation; the future is discounted in favor of the present under

any such gross premium method of valuation, and the equities

of policyholders are disturbed, the present policyholders getting

a much larger share of surplus than they are Justly entitled to.

The future of such valuation usually spells disaster and ruin. In

the second case, exactly the opposite takes place; the existing

surplus is taken from the present policyholders and carried to

reserve. One most important question therefore is that of the

equities between different classes of policyholders.

Valuation should, properly speaking, be conducted in two dif-

ferent ways according to the object in view; first, to test the

solvency of the company; and second, to ascertain the surplus for

distribution. In this cotmtry the two methods have been con-

fused. To test the solvency of a company involves a different

problem from that of valuation for distribution, and to this subject

I shall revert later.

The more important valuation is that of a "going concern,"

with reference to the surplus distribution. If the full reserve be

carried for the first year's insurance under annual dividend poli-

cies, it is not possible to distribute to older policyholders all the

surplus they have earned; a certain part must be vrithheld to

supply the deficiency in reserve on new entrants in addition to

special reserves for possible mortality fluctuation or investment

losses.
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True Net Premium Valuation.

It has always seemed to me tliat in premium computations

(see Transactions Faculty of Actuaries, Vol. II, p. 208, et seq.)

the net premiums should be computed from a true table of mor-

tality at the rates of interest and expense which a company can

reasonably expect to experience; also that a true net-premium

system of valuation must of necessity follow the computation of

the premiums. Otherwise the net premium used in valuation is

merely an arbitrary factor which has nothing whatever to do

with the facts on which the contract between the policyholder

and the company had been based. It is usually contended that

as the net value at 3^^ per cent, is greater than the net value at

4 per cent., therefore it is better for a company to value at the

lower rate rather than to continue at 4 per cent, with a falling

rate of interest. Of course it is better to do so! But this does

not seem to make it net-premium valuation at the lower rate, but

only a strengthening of the reserves beyond those required on the

net 4 per cent basis to an extent which is not altogether apparent

in the mere reduction in the rate of interest.

Let us consider briefly Sprague's well known formula for non-

participating office premiums, the figures used being taken from

the OP^, Select Table at 4 per cent.:—

P, = 1.075 (^H + ^-f .00125)

Pgo= 1.075(.01567 + .00054 + .00125)

= 1.075(. 01746)

= .01877 ; or $18.77 p§r $1000.

If the same calculation were made at 3% per cent, interest the

resulting premium rate would be $19.85 per $1,000; and if made

according to the mortality experience on non-participating policies,

the Qt^M] Table 3% per cent, interest, the resulting rate would

be $21.12 per $1,000.

In this formula the first factor 1.075 gives a percentage loading

to the first and renewal premiums of 7I/2 per cent, to cover renewal

commissions, collection charges, etc. The last factor .00125 fur-

nishes a constant loading each year based on the sum assured for

executive and other fixed charges, while the addition of i__
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gives an extra loading for the special expenditures of the first year,
estimated at $10. per $1,000 of face value.

A true valuation following the above formula would require

the use of a valuation premium of $16.31 per $1,000. In symbols,

the formula would be

nF'[x]=^[r]+«— (7r[^] + ^ )»M+n

^hich, in the example given,

= ^[30] +«— (.01567 + .00054)a[3o^+„

nF[30] =^[30] +n— •01621a[-3oj+^

The provision for initial expenses of $10. per $1,000 would be

thereby spread over the duration of the policy and treated as

an addition to the net premium. If this were not done and a

mutual company were started to write business on the basis of this

formula, the company would be technically insolvent, although

the conditions might coincide exactly with those provided for in

the original calculations.

If in a few years the rate of interest were to fall and the com-

pany should desire to strengthen its valuation to a 3I/2 per cent,

basis, the usual process is to use a reduced rate of interest in all

three factors (1) the sum assured, (2) the premium, and (3)

the annuity value. This is the only process which meets the re-

quirements of the definition that the valuation formula should

give zero at date of issue. But is this net-premium valuation

under the conditions laid down? The net premium was first

computed at 4 per cent., namely $15.67 per $1,000, and now it

is proposed to value a net premium entirely different, namely,

$16.71 per $1,000, the net 31/^ per cent. rate. This increased net

premium is actually greater than the 4 per cent, premium plus

the initial expense provision. Such a change assumes that the

net premium has been increased. But no such change has actually

taken place; the contract between the company and the policy-

holder remains as it was. It would be more clearly net-premium

valuation if changes were made only in the reversion value and

the annuity value, leaving the net premium on the original basis,

4 per cent., with the expense allowance which the original premium

formula provided.

If the foregoing proposition holds, presumably the opposite
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should also hold, namely, that if a company had based its

premium rates on 3 per cent, interest, with sufficient loadings

to meet the necessary expenses, and afterwards found that by

Legislative enactment or otherwise the business could properly

be valued at 4 per cent., then the net premium to be valued

should not be reduced below the old 3 per cent, rate, but should

remain at the fixed rate on which the contract was based, the valu-

ation factors, namely, the reversion and the annuity, being the

only factors changed to the increased rate of 4 per cent. As a

test of solvency this condition is more than a mere theory.

The common method of treating this net-valuation question

by which all three factors are changed (and it is the only method

which permits of the reduction in the valuation rate of interest

and yet shows a value of zero at the date of issue of the policy)

is reduced to an absurdity if, as sometimes happens, the net pre-

mium should exceed the gross premium.

Mr. S. C. Warner says (J. I. A., XXXVII, p. 71), that when

a net-premium valuation is made " a lowering of the valuation

rate means of course an automatic increase in the net-premium

valued," and he adds that any company adopting this course,

even although the loading all but disappear " might state with

perfect truth that a net-premium valuation was made." With

this conclusion I cannot agree. I think that this is not in any

true sense net-premium valuation. Such a statement would deceive

the public, deceive even the Directors and Officers of the companies

interested, and would be scientifically untrue. Indeed Mr. War-

ner himself seems to agree with me in this regard, notwithstanding

the statement I have quoted above, when he afterwards says that

the method would "throw a cloud ovef the results." But the

statement I criticize evidently arises from the acceptance of the

definition of net-premium valuation.

Perhaps I should point out also that the preliminary term

method of valuation as commonly applied in the United States,

fulfils this definition of net-premium valuation. The policy is

usually written as a double contract, first, a one-year-term insur-

ance, and afterwards a Life, a 19 Payment Life, or such other

form as may be desired. The net valuation of the Term Policy

at the date of issue is zero and the net valuation of the Life

Policy taken the following year is in like manner zero, thus ful-

filling the conditions of the so-called definition.
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Misconception of British Valuations.

British companies value at very low rates of interest, and in

America it is often thought that this course is adopted because

of the lower interest rates prevalent in Britain and the natural

conservatism of the Managers of the Companies in discounting

the future. This is a common misapprehension, because there

is one much more important reason than either of these which

makes it necessary, not optional, for British companies to have

a large margin between the rates of interest earned and the valua-

tion rates.

The Eoyal Commission in Canada seems to have been misled

by this condition when they say in their Eeport :
" In Great Britain,

no rate is fixed by law ; ^ but the companies value at from 2i/^ to

3% per cent."

I think the true condition can best be explained if I first give

a mathematical illustration of a common situation. Consider the

case of participating policies under which the premium has been

computed to provide a reversionary addition of $10 per $1,000

each year the policy is in force. In this particular case, so as to

simplify the investigation, let us assume that special first year's

expenses do not exist, but that they are the same as renewal ex-

penses, and that the premium at age 30 is therefore:

—

P30= 1.10(7r[30] + .00125 + .01 -|^)
= 1.10(.01567 4- .00125 + .00423)

= .02327; or $23.27 per $1000.

Again, suppose that the expense conditions are exactly fulfilled.

The surplus at the end of the first year would be the amount

la, uaiiiei_y,.vi -^

and mortality, that is.

provided in the formula, namely,. 01 -^^, improved at interest

M

Cash Surplus = .01 ^^ X -p^
= .00441

= $4.41 per $1000.

>It is not correct to say " no rate is fixed by law." 4% is the rate fixed by

an 1872 Amendment of the Life Assurance Company's Acts of 1870 and 1871.

Moreover some British companies still use 4%.
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Now if this sum were applied to purchase a reversionary ad-

dition to the policy, it would, on the theory of Select Tables, be

divided by A [30] + 1 . The result would be a reversionary ad-

dition of $14.76 per $1,000, all these calculations being made at

Ot^] 4 %.

Apparently then the surplus at the end of the year would buy

a reversionary addition of $14.76, or 1.476 times the amount

which the premium calculations were designed to furnish. The

cause of this is easily seen ; the cash surplus each year would remain

very nearly the same, increasing only as the ratio ' in-

creases, and as the surplus is divided by A[x]+n , which increases

much more rapidly with the increase in the value of n, then the

reversionary additions would diminish each year. They would

therefore be much more than 1 per cent, in the early years, and

much less in the later years, averaging 1 per cent in all. The
condition which the formula was designed to produce would not

be fulfilled. But such conditions can be fulfQled by having the

valuation follow the premium computations, and valuing the sum
assured as an increasing quantity, with the net premium as

This would be a true net-premium valuation, and the formula,

following the formula for calculation of the premium, would be

„P,= ^f.l+„ + .01^a±_"- (^M + .01 §^) a[,j + „

Additions which have been declared immediately become liabilities, and would

be valued separately. They are ignored in above formula because they can be

surrendered for cash and treated as independent factors.

This method of valuation is a troublesome process, and British

actuaries effect a compromise on the question by reducing the rate

of interest they use for valuation purposes so as to realize nearly

the same practical effect. It is easily seen how this comes about.

By using a lower rate of interest, the practical effect is to increase

both sides of the valuation equation and also to increase the net

value. The surplus is diminished in the early years, and increased

in the later years from additional surplus interest. It has been

found by many tests that a reduction in the interest rate of about
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y2. per cent, below that realized is sufficient to equalize and main-
tain a uniform reversionary addition of 1 per cent, annually to

the sum assured. If a larger addition than 1 per cent is to be

maintained, then of course the interest margin must be greater.

If 4 per cent, is realized by any company, then in order to

provide a proper margin for future reversionary additions, it may
use 3% per cent, interest in its valuation. But this surely cannot

be called net-premium valuation at 3^/^ per cent., when it is con-

ducted in this way merely to approximate to a net valuation at

4 per cent, interest with an allowance for the future additions

which have been provided in the premiums and promised.

As British companies generally earn less than 4 per cent, inter-

est net, and as they desire to maintain higher bonus rates than

1 per cent, per annum, 3 per cent, valuations are necessary to

meet the conditions. Many American Actuaries are not aware

that British companies use strict interest rates not only because

of the lower interest earnings from good investments in Britain;

but also, and probably to a greater extent, because of their

method of surplus distribution. They do not think the low rate

of interest a requirement for safety or solvency; but they use

it merely as a means of approximating to a more exact method

of valuation for surplus distribution with an allowance for future

bonus additions.

Compound Reversionary Additions.

Perhaps I should point out further that when compound rever-

sionary additions are promised, it is necessary to make provision

for a still greater increase in the surplus in the later years when

the compounding feature becomes pronounced. Accordingly,

while a margin of surplus interest of from ^2 per cent, to % per

cent, is necessary to maintain the usual rates of simple reversionary

addition, to maintain the rates of compound reversionary addi-

tion commonly paid necessitates a margin of surplus interest of

about 1 per cent.

Several companies in Great Britain use as low a rate of interest

as 21/2 per cent, for their valuations, but these companies are nearly

all advocates of the increasing reversionary addition system, and

their average interest rates earned only approximate to 3% per

cent., Bo that they have not much more than the proper margin
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for the maintenance of the increasing reversionary additions

which they desire, and have virtually promised, to pay. If they

were to make a true net-premium valuation at the rate of interest

they earn, 3% per cent., with suitable provision for the future sur-

plus distribution on the increasing reversionary plan, the result

would not differ so very widely from the results which are pub-

lished and misunderstood as 2^^ per cent, net-premium valua-

tion.

Please remember that I am not condemning the system; on the

contrary, the attitude of those companies is to be highly commended

in the care and foresight which they exercise in making such ex-

cellent provision for future results. But I dislike exceedingly

to see such an approximate system misimderstood and called net-

premium valuation at 2^ per cent., especially when the mis-

understanding includes such men as the Eoyal Commission in

Canada, charged with recommending new legislation.

It looks as if the plan of reducing the rate of interest in all

functions must have resulted from a desire on the part of com-

panies to appear a little better than they really are, so that they

might say that they valued at a very low rate of interest, and

claim unusual conservatism. If the net premium were left at

its original figure and a modification were made only in the rever-

sion and in the annuity values (see J. I. A., Vol. XXXVI, p. 25),

we should have a much smaller number of companies valuing

their business at the low rates. A true valuation, with a specific

provision for further surplus would more frequently be made.

There is one difference between the practice of American and

British companies to which I wish to call attention. It is

the attitude towards a change of premium rates. Most Amer-

ican companies have no hesitation in changing their premium

rates from time to time as conditions change. Thus when

the basis of valuation is changed most companies at the same

time effect a change in their premiums. The surplus is usually

ascertained by the contribution plan, and a change in the basis

of valuation is frequently applied only to the future business

as it is written. The past is not disturbed, but the business

is allowed to work itself out on the old basis. In Britain the

system of distribution is often incorporated in the company's

charter; and a change in valuation basis is generally applied to

all the business in force. A change in the premium rates, where
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the system of distribution remains fixed by some simple rule, may,
indeed generally will, disturb the equities of policyholders, the

same surplus rule being applied to those paying different premiums.

Accordingly, it is sometimes found desirable to change the charter

provisions before changing the premium rates.

The two foregoing illustrations have been taken from common
British practices, because this subject of net valuation has been

more fully discussed there than here. I have therefore dealt first

with those two points, which, so far as I have observed, British

writers have mostly ignored. But there are several questions

peculiar to American conditions which are overlooked in the rigid

adherence to net-premium valuation, and these also should not

be forgotten. Briefly they relate to

1. Companies charging inadequate premiums;

2. Agency company plans;

3. Board schemes; and

4. General agency contracts.

I cannot enter at proper length into these subjects, partly

because I have not had time to get exact information regarding

individual cases and partly because this paper is going to be quite

long enough without such details. Perhaps, however, before the

question comes up for discussion next Spring other members of

the Society may be able to quote authoritatively instances within

their knowledge of the conditions to which I direct only general

attention.

Inadequate Premiums.

Amongst companies organized recently I have observed one or

two with premiums which are exceedingly small, close to the net

3 per cent. American rates. There is not a sufficient expense

provision for the probable future outlays, especially when the

agency contracts of the company, the renewal commissions, taxes,

salaries, and general administration expenses are computed. Yet

such a company would under the system of net-premium valua-

ation be permitted to value at 3% per cent, or 3 per cent, and

publish the fact, although only a very slight provision for future

expense would be made. Indeed sometimes even participatmg con-

tracts are issued by companies whose premiums do not furnish



194

loadings sufficient to pay the regular expenses. Yet I do not

say that such a company is necessarily insolvent, it may be quite

solvent, able to continue business, to meet all its obligations or

to reinsure on favorable terms if reinsurance be thought desirable.

The present system of valuation does not, however, apply properly

to such companies, nor does it make any discrimination (as a

proper system of valuation should) between the real strength and

real weakness of many companies.

Agency Company Plans.

The mathematical interpretation of net-premium valuation as

a test of solvency has been directly responsible for another out-

growth of American Life Insurance, namely, the agency company.

Several life insurance companies are held in the clutches of these

noxious parasites. I cannot speak very definitely as to the extent

to which the agency agreements have forestalled the future loadings

on the premium, but I have a very distinct impression that under

one such plan at least the entire expenses of the business are to be

met by the agency company, and the entire loadings on the pre-

miums are payable to the agency company, although policies prom-

ise participation in surplus. Accordingly, participating premiums

are charged, with loadings added for surplus requirements, and

yet all of these loadings are paid to an agency company. Not

only so, but the insurance company is under contract with the

agency company to pay the latter all the loadings on all business

for 20 or 30 years to come. The amounts paid by innocent

policyholders in expectation of receiving dividends are paid away

in expenses and in profits to stockholders of the agency company.

Perhaps I should explain that the agency company compensates

the writing of business, pays commissions, officers' salaries, print-

ing, stationery, advertising, and all other expenses. There is some-

thing wrong with the system of valuation, whether it be called

net-premium valuation or otherwise, which permits a plan of this

kind to be in operation and does not take into consideration as a

liability of the insurance company the contract between that com-

pany and the agency company.

There is an interesting phase of this situation which I think

the designers of this scheme may have overlooked—the human
element. The agency company may prove a great success and earn
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colossal dividends. If so -will the company be permitted to dis-

tribute these dividends to stockholders while the policyholders get

a mere pittance? On the other hand, the agency company may
be a failure in which case the insurance company may be enabled

to regain control of its own affairs through some process of re-

organization. There seems a possibility that agency companies

may find the old saying reversed "Heads I lose, and tails I don't

win."

Doubtless the claim will be made that a life insurance company

is perfectly solvent under such conditions. Certainly! But the

promises made to policyholders in the issue of participating con-

tracts are not being fulfilled, and adequate steps are not being

taken to see that there is at least a chance that such promises may
be made good.

Board Plans.

During recent years a good many companies have revived and

have pushed vigorously the Board plan of obtaining applications for

life insurance. This plan consists in approaching the more promi-

nent men in any community and asking them to become associated

with the company in an advisory capacity: in consideration of

their assistance in procuring applications and in furnishing in-

formation, a fund will be formed from the business on all the

premiums written in the district. This fund will be distributed

annually amongst the members of the Board, who thus in a

sense are agents of the company. If this business were legiti-

mately conducted, and if these men really became interested in

the company and gave their services freely, there would seem to

be little theoretical objection to such a plan. But in most in-

stances the system has been used in an objectionable manner.

Men with no real influence, and with no intention of rendering help,

have been induced to take policies on the basis of estimated future

income which they may derive from their membership of the

Board. The most usual compensation fixed for the members of

such a Board is $1.00 per $1,000 of sums insured remaining in

force.

Some of the excesses of this plan may properly be mentioned,

as the issue of contracts covering the entire business which a com-

pany may write, combined with the promise that such contracts

will be limited to 100 in all; when this limit is reached, a second
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series is commencea, or even a third or fourth series of contracts,

each series calling for $1.00 per $1,000 on the business of the

company. It is scarcely necessary to point out to a body of Actu-

aries what the effect of an accumulating charge like this must be on

the future business. It is made under a strictly drawn contract

and is frequently payable in addition to agency commissions and

collection charges. Furthermore, this Board contract may endure

for a period of as much as twenty years. Needless to say the usual

nethod of valuation does not take into consideration these things.

In themselves, and if properly, honestly and conservatively used,

I can see very little which is objectionable in either the agency

company plan or the Board plan of operation, but neither of these

plans have been used in the manner which I have outlined. On
the contrary, they have been made merely a means of deferring

the evil day when an obligation niust be paid. They have not

been used in an economical method but rather on the same prin-

ciple which induces a man to sign a note for $100 due a year

hence if he can thereby get the use of $75 now. Moreover, decep-

tive estimates and illustrations are submitted to prospective ap-

plicants, prepared without regard to either reason or truthfulness.

General Agency Contracts.

"When I enter on this field I realize that I am treading upon

dangerous ground, and that I may provoke the wrath of some of

the most conservative Actuaries in the country whose companies

issue, or have issued, general agency contracts, promising renewal

commissions for an extended period. In some cases a company

gives supervision of a State or large territory to an agent for his

entire lifetime, sometimes also during the lifetime of a successor,

and contracts to pay to him and to his heirs renewal commissions,

usually 71/^ per cent., for a long period of years after the issue

of each policy, in some instances indeed during the entire con-

tinuance of the policy contract. When a contract of this kind is

granted it becomes at once an obligation of the company just as

binding as a policy of insurance. Properly, the value of this

contract should be taken into consideration in a true valuation of

the company's liabilities. I know that this sounds like rank

heresy from the standpoint of net-premium valuation, but I fail
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to see wherein a company's true position is disclosed in valuation

if obligations of this nature are ignored, as is the common prac-

tice.

Definition.

It will be gathered from the foregoing that I consider that

we should endeavor to get back more nearly to the old defini-

tion of net-premium valuation, and that in my opinion the

proper definition would be that the sums assured be valued by a true

table of mortality at a true rate of interest approximating reason-

ably to the probable experience of the company, that the annuities

used in valuing the net premiums should be on the same basis

as the reversion values for valuing the sums assured, and that

the net premiums should he those on which the office premiums

were hosed. It is assumed, of course, that the office premiums

were scientifically computed with appropriate and adequate ex-

pense allowance, and that no obligations have been incurred by

the company which would increase the claims against the future

premiums beyond the expense loadings which have been provided.

Valuation for Purposes of Distribution. ^

The system of net valuation is in many instances a good com-

promise on practical grounds when distribution of surplus is the

object in view; but it does not serve as a good basis of comparison

between different companies. It is not a good guide to their

strength or their weakness, and much misconception has arisen

through the popular belief that it is the correct scientific system.

This is one of the most widespread actuarial errors. In many

circumstances, the net system fails utterly and it can scarcely be

said to give a true picture of the condition of a company.

On the other hand, it gives the relative position of the same

company from time to time with satisfactory regularity. For the

particular purpose of surplus distribution, therefore, the method

may be found reasonably satisfactory. The future charges against

the business for commissions, etc. may properly be met as they

accrue, and may therefore be ignored at the time of valuation.

As a matter of equity the first year's expenses should not be ignored

unless the business being written by the company is of a very

stationary character. If the company's business has reached a
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stationary stage and if the expenses incurred for writing new busi-

ness are nearly the same from year to year, then this also could

be ignored in making a valuation for surplus distribution.

A valuation of this nature was explained clearly and forcibly

so long ago as 1851, and the views of the writer seem to me so

much more nearly correct than those now frequently advanced

that I desire to quote as follows:

—

" Valuation of Life Policies for Bonus or Profit. ... In the

estimation of the present value of the premiums the net amount

and not the gross amount is taken, that is, all marginal additions or

surplusage laid on the original premium, for commission, expenses

or fluctuation of mortality, are rejected.

"Hence all additions made to the net premiums (which pre-

miums represent the true value of the life contingencies at a given

rate of interest), and which additions, in the case of assurances

taken out on a non-participating scale, are wholly absorbed by

the agency and other charges incidental to the working of a life

business, must be altogether disregarded; otherwise, the present

value of the income of the office really available for future claims,

will be greatly exaggerated, and a wrong foundation laid, where-

upon to form a report of the condition, favorable or unfavorable,

of its affairs."

James on " Life and Fire Assurance," London, 1851.

Valuation as a Test of Solvency.

The object here is entirely different. It is not a question of

the amount of the surplus and of the equities of different policy-

holders. It is a question as to whether the company can meet its

obligations at all. For that purpose all legal obligations should

be charged in the liabilities and every available asset should be

credited. In judging the solvency of an office we have to con-

sider the actual premiums paid while the rates of interest, mortality

and expenditure to be experienced in the future should be care-

fully computed. Forfeiture and surrender must also be borne in

mind, especially the fact that surrender values may be guaranteed

in the policies in excess of the natural share which these policies

would have in the assets.
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Amongst the assets there are several items which in my opinion

Bhould be allowed and which at present are treated as not admitted

by the usual practice of Insurance Departments. For example,

I can see no reason why office furniture, bills payable and even

agents' balances should not be conservatively valued and admitted.

On the other hand, in charging the liabilities and testing the

solvency of a company I consider that the only fair and reasonable

method is a modified gross premium valuation, proper consideration

being given to the legal obligations for compensation under general

agency contracts, agency agreements. Board plans, and all other

claims which can be sustained against the company.

Considering the case of two companies in embarrassed circum-

stances, and assuming conditions to be identical excepting that

one charges low and the other high premiums, the net-premium

method would show the same reserve liability in both cases, yet

it cannot be denied that the recuperative power of the company

charging the higher rates is the greater, and it need not therefore

have so large a fund on hand. This condition should be recog-

nized by the State in fixing the standard of solvency.

One of the only cases in recent years in which I can remember

that a company was declared insolvent arose through a technical

ruling as to net valuation. The company was treated as insolvent

but yet was reinsured in another company for a very large sum,

all its policy obligations were guaranteed and the shareholders

received more than the par value of their shares as the result of

the reinsurance. As a matter of fact the company was perfectly

solvent all the time, able to meet all its obligations, and the ruling

of insolvency arose on technical grounds only.

In New York State there is a wise provision in what may be called

a double valuation standard, the first for a company in good standing,

and the second for a weaker concern. If the assets do not measure

up to the first standard, the company must cease writing new

business; but it is not insolvent until its assets fall short of the

second standard, namely, the American Experience 4^2 per cent.

Table. The trouble is that the lower standard also calls for net-

premium valuation, which is a very poor basis for testing the

solvency of any company.

The questions thus brought up for discussion have been in my

mind for many years, but I refrained from dealing with the sub-

ject because the time did not seem ripe, and more harm might be
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done than good. Now, a change in sentiment can be observed.

Questions have been forced upon our attention, and Actuaries

should take the lead in discussing such matters. If we do not,

our profession is belittled. We shall be looked upon as mere

mathematicians, able to make calculations but unable to discuss

principles or to help frame the laws which must govern the busi-

ness of life insurance. Actuaries should stand on a much higher

plane, and we should educate the public to know that no insurance

laws should be enacted without consultation with a committee of

the more eminent actuaries in the country. There are many
changes in the insurance laws which could with great advantage

be adopted, and none more necessary than those which arise out

of this subject of valuation. Greater uniformity is desirable;

principles of equity should strictly govern surplus distribution;

and valuation as a test of solvency should be treated as a separate

question, under which a weak company should have every chance

to recuperate.

Part II. Surplus Distribution.

This question of surplus distribution has always been one of

'difficulty. So far back as 1823 a committee of scientific experts

in discussing the mode adopted in the old Equitable Society re-

ported that " the mode adopted in the Equitable office is not the

correct mode." But upon the three following points, namely,

(1) What is the correct mode of distributing profit? (2)

Whether the correct mode be the practical mode? And (3) what

would be the expedient mode for the Society to adopt?

—

they all

differ in opinion. This difference of opinion seems to have existed

from that day to this. I do not suppose there is much likelihood

that uniformity will be brought about; but by treating some of

the methods now in use analytically, we may be able to obtain

clearer ideas on the subject, and open discussion may bring us all

a little more into harmony than we now are.

One of the reasons for the difference in opinion is that each

Actuary has a different problem to consider. He naturally takes

up the subject from the viewpoint of the Company with which he



201

is connected, and each Company brings to the problem varying

conditions which must affect the result. It is only necessary to

deal with these very briefly by making reference to (1) promises

which Companies may have made in the sale of their policies;

(2) charter provisions which sometimes govern such matters;

and (3) the traditions of the Company, combining with all these

the nature of the education which the Actuary himself may have

received.

Legal Bequirements.

This question of distribution has been made a very important

one through the change in the New York Law which became

effective on January 1st of this year. The Law now reads:—

•

" Upon the 31st day of December of each year, or as soon

thereafter as may be practicable, every such corporation shall

well and truly ascertain the surplus earned by such corpora-

tion during the said year such corporation shall

apportion the surplus equitably to all other policies

entitled to share therein."

" The dividend declared as aforesaid in the case of a

policy issued on or after the first day of January, 1907,

shall be payable respectively either upon the anniversary of

the policy next after said 31st day of December or upon a

day certain in the year following said date, according to the

rules of the corporation or the terms of the policy, and upon

the sole condition that the premium payments for the policy

year current upon said 31st day of December shall have been

completed."

It is evident from these extracts that the surplus which the

law contemplates is that which has actually been earned during

the preceding year. The amount distributed will immediately be

charged as a liability; no condition can be imposed whereby the

surplus would be forfeited for failure to pay the next premium
or for any other reason, because a lapsing policyholder can claim

his share of the surplus in cash and presumably he can claim it

at any time after the amount has been ascertained.
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After a policy has been three years in force the dividends are,

with the reserve, applied automatically to maintain the contract

in the form of extended insurance, unless some other option

expressed in the policy be availed of. The law is silent as to what

should be done with surplus which policyholders do not claim in

cash under policies lapsing during the first three years. Appar-

ently dividends will be forfeited as well as reserve values, although

there seems but little justice in this provision.

From the foregoing it will be seen that the first step is to

ascertain the total amount of surplus available for distribution,

and after this has been done the amount has to be apportioned

"equitably." In ascertaining this amount I have already shown

that the process should not be the same as that of testing the

solvency of the company; in other words, the surplus for distri-

bution is not necessarily the same as the surplus admitted by State

Insurance Departments. There are certain forms of investments

and assets which are disallowed by State Departments, such as

bills receivable, agents' balances, office furniture, etc., but which

nevertheless have a defined value; they may properly be treated

for company purposes as surplus, if dealt with on a conservative

basis. If a company carries the full ordinary reserve for its

business in the first year in which it is written, there is an in-

vestment in this business, part of which can reasonably be viewed

as a good asset. But if the company uses the select-and-ultimate,

or modified-preliminary-term method of valuation or any of the

other plans which have been proposed, this asset would not be

available. Then on the other hand it is desirable, if not necessary,

for a company distributing annually to carry forward a contingency

reserve for fluctuations in mortality and* investments. The limi-

tation of this contingency reserve under the New York Law must

be observed. All these reasons show that the surplus for distri-

bution may differ radically from the surplus under State Depart-

ment rules.

Contribution Plan of Distribution.

The general theory of the contribution plan of distribution has

been accepted by nearly all Actuaries, namely, that the surplus

should be apportioned to those persons who as a class have earned it.

It is, however, impossible to deal exact justice to all, because there
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are many sources of surplus, and each source introduces its own

particular problem as to distribution. Dealing first with the

question on the basis of pure theory, let us examine the various

sources of surplus and come to some sort of agreement regarding

the method in which each part of the total surplus should be dis-

posed of. Some of the theories must be cast aside and merged in

broad pruiciples, but it is useful to discuss the theory first so long

as Principles are not forgotten in a mass of detail.

Loadings.

The profit from loadings should surely be distributed with refer-

ence to the loadings contributed by each individual policy remain-

ing in force; but not always in proportion to such loadings. It

is easy to ascertain the amount by bookkeeping methods and as

easy to distribute it. If the total loadings paid iu any year on

policies entitled to participate, amount to L, and the available

loadings on an individual policy amount to I, then such individual

policy may receive that share of the total surplus from loading

which the ratio of Z to L would produce. There are two difficulties

however. The first is to determine what the true net premium,

or the true loading, may be : whether it should be on the valuation

basis, presumably the American Experience Table, or by some

other table of mortality such as a Select Table, whether at the

valuation rate of interest or at some other rate. The second is to

apportion the expenses equitably against the loadings. It is not

theoretically accurate to treat the expenses as a ratio of the total

premiums. These expenses should be apportioned more accur-

ately, partly as a percentage, and partly as a constant depending

upon the amount insured. Moreover, the first year's expenses

should be separately charged, renewal expenses being put in the

form of a percentage of the premium and a constant for each

thousand dollars of sums assured. A distribution of surplus by

using only a ratio of the loadings paid might be far from just as

between different ages and different classes of policies. (See Trans-

actions Faculty of Actuaries, Vol. ii, p. 257.)

Interest.

The interest earnings in excess of the reserve requirements

should be distributed in accordance with the amount of funds

r
i.
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held on behalf of each policyholder, making allowance for the

varying amount during the year. This is usually a large item,

but the principles of its distribution are well defined; it is there-

fore the simplest factor of all.

Mortality.

Properly speaking, the mortality profit, which is usually a

large item also, should be distributed according to the mortality

risk incurred under each policy. The principal objection to treat-

ing this profit by itself is that the mortality differs greatly from

year to year and this would cause extreme irregularity in annual

dividends. Even in a fairly large company the mortality fluctu-

ation as between one year and the next may be as much as 15 per

cent, or 20 per cent.; and, under certain forms of policy, this

would mean a reduction in dividend of possibly as much as 10

per cent, or even 15 per cent, of the premium. In theory a true

system of apportionment would require us to allocate the mortality

risk under each policy. A mortality fluctuation fund should be

formed in those years when light mortality is experienced, in order

to meet the heavy years which are likely to follow and preserve

a reasonable harmony in the dividends from year to year.

Annuities.

This item more frequently results in a loss than in a profit,

there being two conflicting elements (1) a loss from light mor-

tality, and (3) a profit from surplus interest. The loss under the

former usually exceeds the profit from the latter and there is a very

small provision for expenses. As annuities are usually written

on a non-participating basis, the profit or loss, as the case may be,

has to be borne by the general body of policyholders. Strictly

speaking, the amount should be anah^zed according as there is

profit or loss from loadings, from interest, or from mortality, and
the distribution should follow the methods above mentioned.

Surrenders and Lapses.

Profit from this source, according to first principles of the

contribution method, should be distributed in proportion to the
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amount which each policyholder would lose on surrender or lapse

of his policy, that is, in proportion to the difference between the

reserve value and the cash surrender value. In this particular case,

the rule scarcely seems to apply, because we can go still further

back to the reason for making any surrender cliarge. The reason

is that continuing policyholders may be compensated for the loss

caused by those who withdraw, whether that loss be caused by

adverse selection, or by those remaining being burdened by a

larger share of the expenses. An initial expense must be incurred

to get a new policyholder to replace the old. The distribution of

this surplus therefore raises a more intricate question. If the

amount were distributed according to the risk each policyholder

runs of losing the difference between the surender value and the

reserve, then policies in the first three years of their existence would

get a larger share of this surplus than older members. The lapse

rate is higher in the early policy years; and, as no surrender

values are payable, the loss of each is greater. On the other hand,

this ignores the question of substituting a new policyholder for

him who discontinues. On this latter basis the gain from sur-

renders and lapses should be applied to reduce the initial expenses.

If liberal surrender values are paid, and a fair volume of new

business is being written, I consider this the best practical solution.

Special Funds, and Profit and Loss.

The interest on special funds should either be credited to these

funds or, if distributed as surplus, should be carried to the section

for which the special fund is held. For example, if a special mor-

tality fluctuation fund be carried, then the interest on this fund

should be credited to mortality account from which the fund was

doubtless originally drawn. In like manner the interest on any

investment contingency fund would be carried to surplus interest.

Profit or Loss on Investments.

This is one of the troublesome and debatable questions. Dr.

Sprague holds that it should be treated in exactly the same way as

surplus interest, on the basis that the funds from which the profit

or loss arise were at risk in proportion to the amount belonging

to each policyholder. But it is objected that this makes the rate

5
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of interest fluctuate severely from year to year, so much, so that in

Bome years the company through investment losses would earn

less than the rate required to maintain the reserve; in other years

the rate of interest would be exceedingly large. To overcome this

objection it seems to be desirable for a company to hold an " invest-

ment fluctuation account " to which unusual profits could be carried

from year to year, and from which losses and depreciation of secu-

rities could be met in times of stress. A large part of the con-

tingency reserve permitted by the New York Law should be

treated in this manner. The reserve for fluctuation in investments

should be gradually built up to about 5 per cent, of the marketable

securities held by the company in times of prosperity. In those

times when values become unusually high it is not desirable to take

credit in the accounts for the largest value which the market will

show; it is better to be somewhat conservative in estimating market

values. The practice of carrying all bonds at their par value, like

mortgages, is one worthy of consideration.

British Contribution Plans.

As there is now a tendency to introduce modifications of the

contribution plan along lines which have been applied in Great

Britain, perhaps it will be interesting to members if I give briefly

the history of the contribution plan in that country. The general

principles of the system propounded by Sheppard Homans met with

the hearty approval of Dr. Sprague and other British Actuaries.

Sheppard Homans' plan was published in the Journal of the

Institute of Actuaries (Vol. xi, p. 121) jn 1863, and in 1868 Dr.

Sprague wrote a brief editorial (J. I. A., xrv, p. 396) explaining

the modified method which he had previous to that date introduced

in the Company with which he was connected. Conditions in Great

Britain do not favor the application of the contribution plan on

the lines proposed by Sheppard Homans : the prevailing custom is

to make a valuation of the business of a company for Government

returns each five years and bonus distributions at the same periods.

The Actuary ascertains how much surplus has been accumulated,

and most companies distribute it by fixed rules prescribed either

in their Charter or By-Laws. Some companies give a simple per-

centage of the premiums paid during the bonus period; others a



207

reversionary bonus addition to the sum assured for each year;

others a compound reversionary addition; while various other

more or less complex plans are also in use.

Of recent years, the unfairness of fixed proportionate methods

of distribution combined with premiums which do not harmonize

with the particular method, has impressed itself strongly upon the

Actuaries, and to overcome this unfairness they have in many cases,

following Dr. Sprague's lead, adopted modifications of the contri-

bution plan. Scales of premium rates in Britain have often been

in use for 40 or 50 years without change. The Actuaries now in

charge of the companies sometimes do not know on what basis the

premiums were originally computed; yet it is felt that to change

the basis would disturb the equities of the policyholders. Accord-

ingly methods of distribution which sometimes are unjust have

been continued because of hesitation on the part of the management

of the companies to introduce innovations for which they might

be criticized. The hesitation which is felt in changing premium

rates is a matter which will appear strange to American Actuaries.

In this coimtry the same company may have three or four scales

of premiums for the same kinds of policies in a period of ten or

twenty years.

When the premiums are unfair as between entrants at different

ages or as between different classes of policies, a frequent change

has been to leave the premiums on the old scale, but adopt a modi-

fied contribution plan. The favorite modification divides the sur-

plus in two portions as recommended by Mr. Weeks and Mr.

Dawson last year. For example, Mr. T. G. C. Browne divides the

surplus into three groups as follows:

—

Group 1. Loading (less expenses and commissions), also

profit from surrenders and lapses;

Group 2. Interest earned above valuation rate.

Group 3. Mortality profit, profit from investments, interest

on special fimds, and other surplus.

Mr. Browne next apportions group 3 ratably between groups 1 and

2 on the principle that this group 3 contains the fluctuating ele-

ments, while groups 1 and 2 are relatively constant and more

distinctly within the control of the management.

Mr. Browne then having only two groups derives two surplus

factors, a loading factor and an interest factor. The loading
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factor multiplied by the loading on the policy gives the share of

surplus derived from group 1, and the interest factor multiplied

by the reserve value of the policy gives the surplus derived from

group 2. The system has been in operation for a period com-

mencing in 1875, and has been found to give excellent results.

It may be considered typical of the variations of the contribution

plan used in Great Britain.

Simplicity essential.

It must be apparent to all from what has been already said as

to the sources of the surplus and the different ways in which each

portion should theoretically be divided, that the surplus could be

analyzed into all its component parts and each part treated as an

independent factor in distribution. This would be exceedingly

complex and would lead to confusion of the worst kind; and we

must find a system which would be reasonably just and completely

practical. One of the essentials of a good method of distribution

is simplicity. The method adopted by any company may have to

be explained at any time in Court, and must be such a method as

can be understood by a person of ordinary intelligence who is with-

out training in life insurance. It is better in practice to have a

simple method (so long as it is roughly equitable) than it is to

have a very accurate and fair but complex method of distribution.

If an arrangement can be made whereby a certain amount of

surplus is set apart by resolution of the Directors for distribution,

and this amount is distributed amongst all the policyholders by

simple rule, or according to factors which may be readily calcu-

lated for each policy, the arrangement can be explained.

Contribution Plan. One Factor.

The simplest method of all is that of having one factor for each

policy, and one sum for distribution. This condition may be

reached in several ways. Sometimes the division takes place simply

in proportion to the premiums paid and as a percentage of such

premiums. If the premiums are loaded with a straight percentage

and if the expenses are charged also as a percentage, the system
has the advantage of simplicity and consistency. In certain cir-

cumstances it might even be reasonably fair; but for general use

the rule is not one to be commended.
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The best of the " one-factor " plans which I have seen is that

advanced by Mr. Dow at the last meeting of this Society ; but it does

not seem to be particularly simple. This method, if carefully

applied, would give rough justice to all policyholders, and some

analysis of it will show forth both its advantages and its weaknesses.

The method consists in distributing the surplus according to the

loadings in the premiums. But this cannot be defended unless the

net premium used for computing the loadings be a true net pre-

mium by the experience of the company itself. It would be unjust

to use the American Experience Table and the valuation rate of

interest for fixing such net premiums. From motives of prudence

premiums are frequently calculated and the valuation is made at

as low a rate of interest as 3 per cent. But if the company earns

4 per cent, net or more (as most companies do) Endowment

Assurance Policies would contribute far more to the surplus from

excess interest than Ordinary Life or Term Policies. On the

principle that those who contribute the surplus should have it

refunded to them, a larger proportion of this excess should go to

Endowment Policies than to Whole Life Policies. An illustration

will best show this. Suppose that the premiums charged by a

company at age 35 are as shown in the following schedule:

—

Gross Net Ainer. 3%
Kind of Policy. Premium. Premium. Loading.

(1) Whole Life Policy $26.50 $21.08 $5.42

(2) 20 Payment Life Policy 36,50 29.85 6.65

(3) Endowment Assurance maturing
in 20 years 50.00 41.97 8.03

(4) 20 Year Term Policy 17.50 10.91 6.59

The distribution as regards these policies would therefore be made

in the proportion which 5.42, 6.65, 8.03 and 6.59 bear to each

other. But if the Company were to earn 4 per cent, interest and

to experience the mortality of the 01^^ Select Table/ the condition

would be as follows:

—

Gross Net O^^l 4%
Kind of Policy. Premium. Premium. Loading,

(1) Ordinary Life $26.50 $18.49 $ 8.01

(2) 20 Payment Life 36.50 24.64 11.86

(3) 20 Year Endowment 50.00 37.44 12.56

(4) 20 Year Term 17.50 10.07 7,43

^The O^**^ Select Table is used merely for convenience, not that this table is

applicable to American conditions.
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From this schedule it will be seen that the ratio of distribution

would be entirely different under the second plan from what it

would be under the first where the valuation rate of interest is used.

If $20 of surplus were distributed amongst four policies in the

proportions above shown, the results would be as given in the

following table according as (1) the valuation basis is used, and

(2) the assumed experienced basis:

—

Proportionate Distribution of $20,

Kind of Policy. Valuation Basis, 3% . Assumed Basis, 4%.

(1) Ordinary Life $4.06 $4.02
(2) 20 Payment Life 4.98 5.95

(3) 20 Year Endowment 6.02 6.30

(4) 20 Year Term 4.94 3.73

$20.00 $20.00

It will be seen that the two methods give different results, and

the difference would be still greater if a more favorable mortality

and higher rate of interest were experienced. Of the two the

second is more equitable ; it would be fairer for entrants at different

ages, as well as for Life and Endowment Policies. But the use

of the actual interest rate and actual mortality is open to one

very serious criticism in the case of Limited Payment Policies.

With this " one factor " plan of distribution, the surplus earned

from year to year is being distributed as it is earned, and no pro-

vision is made for surplus after the premiums cease to be payable.

In the case of Limited Payment Policies this involves an anomalous

and objectionable condition. It pays them too large a proportion

of the surplus from interest as well as from loadings during the

premium-paying term. The assumption is made that the rate of

interest used in determining the net premium will be earned in

the future until all the policies become claims, an unwise as-

sumption.

If the valuation basis be used for computing the loadings, the

result is equally objectionable in the case of Limited Pa}Tnent

policyholders. In this case it is unfair to the policyholder, because,

the loadings being payable for a period of years only, the surplus

distribution will cease after that time, and no more surplus will

be received by these policyholders although they are undoubtedly

earning surplus if the Company is valuing at 3 per cent, and earn-

ing 4 per cent, interest. In the one case the Limited Payment
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policyholder may get the proper amount of surplus for the entire

duration of life, but discounted into the premium-paying period.

In the other case he would only get the surplus earned during the

premium-paying period and would lose the surplus interest, also

mortality profit, for the balance of his lifetime. This seems to

me the greatest objection to the "one-factor" method of distri-

bution.

The best solution of this difficulty in regard to Limited Payment

Policies appears to lie in the calculation of the premium rates.

If the policies are exactly what they purport to be, namely. Ordi-

nary Life Policies with premiums payable over a shorter period,

then properly speaking the Limited Pa}Tnent policyholders should

get exactly the same surplus from year to year as the ordinary

life policyholders get. Accordingly, for surplus distribution the

loading factor under Limited Payment Policies would be the same

as under Life policies taken at the same age. The participation

would be continued at the same rate as Ordinary Life Policies

after the premiums cease. When this is done provision for surplus

after the premium-paying period expires should be made and

carried as a special reserve by the company. This is the method

commonly employed in Great Britain, but so far as I have heard

it is seldom, if ever, used in America.

Another complication in this " one-factor " method arises on

account of the fluctuations in the rates of interest and mortality

iwhich might necessitate the recalculation of the loading factors

periodically; when this recalculation takes place a disturbing in-

fluence would be introduced in the distribution. For example, if

the company were to use 4 per cent, for 5 years, and then were to

find that the rate had decreased to 3% per cent, it would be

necessary to recalculate the loadings in the above schedules, and

the following would then represent the relative positions of the

policies above mentioned:

—

Gross
Kind of Policy. Premium.

(1) Ordinary Life $26.50

(2) 20 Pay Life 36.50

(3) 20 Year Endowment 50.00

(4) 20 Year Term 17.50

0^^ Select

3,}% net

Premium.

$19.59
26.80
39.23
10.22

Loading,

$ 6.91

9.70

10.77
7.28

Proportionate
share

of $20.

$ 3.99

6.60
6.21

4.20

$20.00
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This "one-factor" method unduly favors the new entrant; it

does not take into account the fact that a large part of the surplus

namely, the surplus interest, is earned on past contributions. It

assumes that each year's surplus is earned from payments made by

the policyholders during that year. If the conditions regarding

any company remain uniform from year to year, the method will

produce the same cash surplus to any policy each year, while it is

usually considered preferable and more popular to have the divi-

dends increase as the policy grows older. Unless a modification

were made for the initial expenses, this method would give the

same share of surplus at the end of the first year as would be

given at the end of any other year. Of course there are two

opinions as to the justice and equity of this arrangement. Per-

sonally, I think that Mr. J. M. Craig made a wise statement

when he said last May :
—" It is a dangerous policy to undertake

the pajTiient of dividends before they are earned."

I am inclined to think that a more just apportionment can be

made by loading the net premium for expenses in accordance with

the probable experience of the company, analyzing the expense

into its component elements of percentage and constant. Then by

using the difference between this theoretical gross premium and the

premium actually charged, which includes the loading for surplus,

a fairer basis for distribution would be arrived at.

By introducing variations on the method as above suggested and
also changes from time to time as the mortality experience and
interest earnings may change, we would have under this method
the practical advantages of the " two-factor " or the " three-factor

"

methods afterwards described. But these jcomplications reduce the

value of the method and make it as elaborate as others which can

be just as easily explained. Indeed I consider that the justice of

the " two-factor " method can be explained more easily to a layman
than this method which calls for a theoretical net premium and
explanations relative thereto.

Class Mortality.

One interesting question is raised in considering different classes

of policies, viz :—whether a company can properly and fairly divide

its mortality experience into two or three sections, giving credit to

the policyholders of each section for the mortality profit or loss
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by the experience of that particular class. It is well known that

Life policies have different rates of mortality from Endowment
policies, while Term policies are subject to heavier rates than either,

the difference being generally considerable. Some companies have

had a favorable experience under Term insurances, but these seem

to be the exception, and if renewable term insurance is issued the

difference betM^een the mortality affecting Term policies, after the

first term expires and they have been renewed, and that affecting

Life policies is likely to be 15 per cent, or 20 per cent, or more.

It seems unjust to charge this extra mortality against the divi-

dends of Life policyholders and give large dividends to Term
policyholders which they themselves as a class do not earn. But
then it would be difficult for any company of ordinary size to

keep the sections distinct in mortality investigations. It would

seem better to write certain policy forms only on a nonpartici-

pating basis, or to cut them out altogether.

Two Factors.

The "two-factor" method has already been discussed so fully

that I need not enter further into the general question. In ad-

dition to the contribution by Mr. Weeks in the last volume (Vol.

IX, p. 310) of The Transactions, Mr. Sanderson gave (Vol. X,

pp. 102-6) an excellent outline of various modifications of this

plan. He also gave one or two original suggestions which should

be carefully considered. I have already referred to Mr. T. G. C.

Browne's method and would suggest that students should also

read Mr. G. J. Lidstone's valuable paper (J. I. A., Vol. xxxii,

p. 73).

Three Factors.

Under a " three-factor " method the surplus is usually divided

into three groups derived from (1) loadings, (2) surplus interest,

and (3) mortality. The first is divided according to the loading

under each policj^, the second according to the Eeserve Value, and

the third according to the Cost of Insurance or Death Strain. From

experience I find it almost impossible to get a layman to under-

Btand what the Cost of Insurance is. I have argued with an in-

telligent man on this subject for hours and he always came back

with the statement "But I have lived; it has cost nothing to
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insure me." Perhaps a judge could be convinced of the fairness

of using this factor, but it would be hopeless before a jury; at

the best we should have to get the jury to accept the statement on

faith. Theoretically the method is perhaps a little more equitable

towards policyholders, and the additional factor does not add

seriously to the amount of trouble involved in the calculation;

the principal diflSculty lies in its explanation.

We should consider whether mortality profit ought to be a

regular factor from year to year. Should not the mortality table

in use be changed if this condition regularly holds? Although

the legal standard be the American Experience Table there is no

reason why for purposes of distribution a company may not use

such mortality table as may follow closely the experience of the

company itself. Then again if we use mortality as a third factor

we have either to classify the experience according to the kind

of policy under consideration, or give to Term policyholders much
more mortality surplus than they earn, and to Endowment policy-

holders less than they earn. Is it not better to merge this mor-

tality element in the other two?

Four or more Factors.

There are five important factors from which the surplus is de-

rived, so it would be possible to take into consideration separately

each one of these factors. The two main factors in addition to

the three already dealt with are: (1) profit from surrender and

lapse, and (2) profit from investment with profit and loss gener-

ally. But I have already shown that the profit from surrenders

and lapses is probably more fairly distributed by setting it against

the initial expenses of acquiring business than it would be if

distributed according to the risk which each policy runs of losing

a proportion of that policy's reserve. The last important factor

is Profit and Loss, mainly from investments. This is a fiuctuat-

ing element, as will be more clearly shown in the tables afterwards

submitted, and a large part of such profit should be carried to a

contingency reserve fund. Any balance which may properly be

distributed can better be added to the interest earned than dis-

tributed as a separate factor. The main arguments therefore seem

to lie in favor of either the two-factor or the three-factor methoas.
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Assessment of Expenses.

If premiums are loaded with a percentage only, then, if the sur-^

plus from loading is distributed according to the loadings re-

ceived, the result is equivalent to charging the eipenses of the

company as a percentage of the office premiums. This can be

demonstrated mathematically, but it is unnecessary, as the state-

ment is obvious. On the other hand if the premiums are differ-

ently loaded, the distribution of surplus must follow, in a more

or less definite manner, the method in which the loadings have

been added. Loadings are introduced for two purposes: Firstly,

to meet the eipenses, which usually consist partly of percentage

expenses and partly of constant charges depending on the sums

assured; and secondly, to furnish surplus which may be refunded

to the policyholders in one form or another. It is conceivable

that at some ages the loading may be barely sufficient to meet

the expenses, while at other ages there may be a considerable

contribution to surplus from this source. Or a like condition

may exist as between different classes of policies. To overcome

any such unfairness the expenses should be carefully assessed

in a manner hereinafter discussed, and the amount of such ex-

pense should be deducted from the gross premium before deter-

mining the surplus loading to be used as the factor for distri-

bution.

There is no reason why old policyholders should be charged

much more for the administrative care of their business than

young policyholders. The premium rate at age 20 is under $20

per thousand, and five per cent, of this would mean a charge

of $1 per thousand. On the other hand at age 60 the premium

rate usually exceeds $70 per thousand and five per cent, of this

amount represents no less than $3.50 per thousand. The amount

of trouble involved in taking care of the business in the case

of young lives is practically the same as it is in the case of

old lives, that is as regards administrative expense. Some other

expenses are a percentage of the premiums; in particular agency

commissions and state taxes. Sometimes the two together wiU

average nearly ten per cent., in other cases they will average less

than five per cent., as the renewal commissions depend so much

upon the number of general agency contracts where long con-

tinued renewals are payable.

To illustrate the difference between charging the expenses sim-
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ply as a percentage, or as a percentage and constant, I submit the

following table:

Distribution of Surplus of $20.

Distribution if per-

centage charged 5%,
and constant expense

$1.67.

Age at

issue.

20
40
60

Premium
charged.

17.97
31.33
75.77

Loading.

4.49

7.83
18.94

Distribution

according to

loading.

2.87
5.01

12.12

$20.00

1.93

4.59
13.48

$20.00

The premiums charged are loaded with twenty-five per cent, of themselves, that

is one-third added to the net American 3% premiums.

If the premiums were loaded differently a different result as

regards the distribution would be obtained when allotted accord-

ing to loadings. Therefore, it is necessary in equity to have the

premiums loaded in a scientific manner to meet the expenses likely

to be incurred even with the contribution method of distribution.

It is a comparatively easy matter to assess expenses accord-

ing to their natural incidence. They consist of three elements:

Firstly, there are initial expenses to be charged against first

premiums. These consist principally of first year commissions,

advertising, and a large proportion of the agency expenses. From
this aggregate amount should be deducted the profit from sur-

renders and lapses. The balance can then be compared with the

premiums received. Secondly, there are the percentage expenses

chargeable against renewal premiums for commissions and taxes,

with a small share of miscellaneous outlays. This percentage can be

ascertained very nearly accurately over a period of years; it does

not fluctuate much. Thirdly, the balance of the expenditure of

the company, caused mainly by the necessities of administration,

should then be apportioned as a constant on the outstanding suras

assured.

In symbols the percentage expense, h, should first be charged

on the renewal premiums, E, and the amount, kR, subtracted

from the total expenses, E, after deducting initial expenses, I.

This balance would therefore be E— /— TcR; it should be dis-

tributed as a constant for each $1,000 of outstanding sums as-

sured, the total sums assured being represented by 8. A. The
formula for the constant expenditure per $1,000 would there-

fore be
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1000( E~ I— IcR)

S.A.

C is the unknown, and variable quantity to be determined by cal-

culation each year. To some this method may look complicated,

but it is easier in practice than its appearance would lead one

to suppose. Its justice and fairness to all are what make it appeal

to me. It is necessary to keep fii-st year expenses separate if we

wish to follow the very reasonable condition laid down by Mr.

Weeks: "Dividends ought not to rise and fall according to the

volume of new business." We thus have a scientific and just ap-

portionment of the expenses not only as between old and young

entrants but also as between different classes of policies. It is

thus unnecessary to have factors for Twenty Payment Life or

Twenty Year Endowment policies differing from those for Wliole

Life policies.

In view of the recent New York laws, which make it necessary

to pay smaller renewal commissions on Ten and Fifteen Year En-

dowments, it might be desirable to make an adjustment for these

particular classes. The amounts are small and the adjustment

could very easily be made by keeping the business separate and

adding to the total expenses the additional percentage for such

premiums before calculating the expense factors. This amount

would afterwards be deducted when making the allocation to Ten

and Fifteen Year Endowment policies.

Surplus Earnings—Practical Results.

As theories are valueless unless they are borne out by facts and

tested by practice, I have had prepared the following tables show-

ing the sources of surplus in two groups of representative com-

panies during the last eleven years. All the companies in the

first group have adopted 3 per cent, as their valuation basis for

recent business. Those in the second group have adopted 31/2

per cent. In each of the two groups the old business is valued at

4 per cent., so that in the meantime the effect of this difference

must be slight; but the difference between the two groups of

companies will become greater year by year. The profit from

loading will thereby be diminished and the profit from surplus

interest increased in the case of those companies using the 3 per

cent, valuation rate.
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These tables are both interesting and instructive. They were

kept in separate groups for several reasons, one of which was to

Bee whether the same features would appear in each group and

thus to a certain extent confirm the tendencies. They were then

brought together in the third table, from which general conclu-

sions may be drawn. It will be observed that the loading profit,

over a period of ten years to 1905 inclusive, scarcely increased

at all notwithstanding the tremendous expansion of business dur-

ing that time. The interest profit in 1906 is nearly three times

the amount in 1896, and the mortality figures show results ap-

proximately the same; the profit from surrenders and lapses, like

the profit from loading, shows a very slight increase. An inter-

esting feature is the abnormal growth in profit from loading for

the year 1906, caused (1) by reduction in new business written

that year by the New York Companies, and (2) by economies in

management introduced after the Insurance Investigation.

In order to have a better idea of the tendency towards changes

in the sources of surplus from period to period, the following

statements were prepared, giving the percentages which the four

regular items of profit [namely, (1) loading, (2) interest, (3)

mortality, and (4) surrenders and lapses] bear to the total earn-

ings from these four sources.

Table fkom Group 1.

1897-1906
1897-1901
1902-1906

Table from Group 2.

1897-1906
1897-1901
1902-1906

Table from Combined Groups,

1897-1906
1897-1901
1902-1906

General conclusions from tables may be summarized as follows:

First. The tables separately and combined show that there are

wide fluctuations from year to year; some are fat years and some

lean years,

6

Proportion of
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Second. The mortality, even in large companies and groups

of companies, shows much variation year by year; and in smaller

companies this feature is necessarily more pronounced.

Third. If the actual surplus earned in each year were dis-

tributed in the year following (as some of the laws seem to expect)

there would be no regularity at all in the dividends; it is far

from practical to make such distributions.

Fourth. The profit and loss items do not as a rule yield much
surplus. Probably much of the loss caused by charging out agents'

balances appears under this head; and a separation has not been

made from the investment profits and losses.

Fifth. The increase in the surrender and lapse profit is exceed-

ingly small when viewed in relation to the increased number of

policies discontinued, showing the effect of more liberal surren-

der values now paid.

Sixth. The swing of investment profits and losses ranges over

a period of several years; for three or four years large profits

are derived, then for several years large losses follow. This item

therefore should not be distributed when earned, but should be

held against the probable losses to follow in later years.

The section of the foregoing paper dealing with surplus dis-

tribution is analytical and has not been prepared with a view of

advancing new theories or new plans of distribution. It is in-

tended rather to clear up our ideas on the subject so far as the

plans now in use are concerned. Perhaps by the time the paper

comes up for discussion next spring I may have brought some

nebulous ideas into more definite shape; but meantime I am in-

clined to the belief that, as I stated in the early part of the paper,

the problems confronting actuaries in yiifferent companies are so

varied, and the conditions surrounding the companies so differ-

ent in each case, that no fixed and arbitrary rules for surplus

distribution can be evolved. We have each to work out our own
problems.

There are one or two general principles which have been made
more clear in my own mind by the writing of this paper. The

first is that the premium rates charged for different ages and

different kinds of policies have a close relation not only to the

method of valuation to be adopted, but also to the method of

surplus distribution. To attain equity these three important fac-

tors. Premiums, Valuation, and Distribution, must all he in har-
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mony. The second point which has been emphasized is tliat val-

uation as a test of solvency should be something entirely difTer-

ent from valuation for the purpose of distributing the surplus.

A certain amount of leniency is desirable in the former, while the

latter should be conducted on conservative principles, reserving

amply for the future, and taking credit for nothing but what

has been already earned. As a test of solvency different conditions

can be introduced, because a company deserves every possible chance

to pull itself out of a difficult situation either by reinsurance or

otherwise, without the tremendous loss to policyholders which

must inevitably follow a forced realization.

Note.—I desire to record my appreciation of the help I received in preparing

the foregoing paper from Mr. George Graham, Jr. ( then my assistant and now
Actuary of the Capitol Life) who gave valuable suggestions as the work progressed,

and who compiled most of the figures and tables.
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On Surplus Distribution.

BY D. E. KILGOUR.

In eliciting the judgment of the members of the Actuarial Society

on this vital, though hackneyed subject, I wish to confess at the out-

set my inability to arrive at any very fixed opinion as to the merits of

the method outlined in this paper. It is hoped that in the discussion

evoked, it will be shown whether the method possesses much practical

value or will lend itself to material economy of labour.

The method, while adhering somewhat to the Contribution Princi-

ples, can scarcely be termed a Contribution Method of surplus distribu-

tion. It ignores a precise division according to the usual component

elements, but it recognizes the principle that injustice is done, where

no attention is paid to the fact that the standard reserve determining

the surplus is not based on rates of interest and mortality, obtaining

in actual business operations. It differs from the exact contribution

method in that, while in the latter the margins of surplus from mor-

tality and interest vary from year to year, in the former they are

determined in advance and remain constant.

The following notation and equations will assist to an understanding

of the method :

Notation for Single Age, Plan, and Year of Issue.

Let Ki= Number living at end of i% years.

Vn= Reserve at end of n years based on a fixed table of

mortality and a rate of interest i.

P= Net premium based on fixed table of mortality and a

rate of interest i.

L = Loading, where P-\- L= Gross Premium.

P— J. = Net premium based on a select hypothetical table of

mortality deduced from the experience of the com-

pany, with such refinements as may be considered

wise to employ, and a rate of interest i -\- p.

p= Rate of interest in excess of i, which it is thought will

be earned for a term of years.
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cr= A. positive or negative quantity determined from the

relation, i -{- p -\- a^ actual rate of interest for year

(less investment charge).

p = Rate of mortality in the (n + 1)"' year according to

the fixed table of mortality.

—^-—^'= Rate of mortality in the (n -\- 1)'^ year according to

the hypothetical table of mortality or assumed actual

experience.

E= Expense charge.

Vn= Reserve at end of n years based on the hypothetical

table of mortality and rate of interest i -\- p.

Sn == Surplus earned in ?i'^ year= Total Funds— Vn-

S'n= Surplus earned in n^^ year= Total Funds— "F'„.

The fixed table of mortality corresponds to the standard table

for calculating the company's reserves. The data upon which it is

based are usually much more extreme than a continuance of actual

existing conditions would necessitate selecting. The hypothetical table

should approximately reflect the company's experience, exhibiting if

anything a slightly higher rate of mortality than actually experienced.

Equations showing relations among functions, as disclosed by the

growth of the company's funds.

= A^ + 1 ( F„ + l +^n + l) (1)

K( Vn + P)(l + — ^n = CK + 1 - 8.0 Vn + 1 (2)

X^(V'n+P—A-^L + A — E-)(l + i-\-p + a)

- (dn—8,)=K+ l(V'n + l+S'n+ l) (3)

K( V'n+P—A)(l+i + p) — (dn— K) = Xn^lV'n + 1 (4)

From (l)-(2) :

K(Vn+ P+ L-E)(p -i- a) + KiL-E)(l -]-{)

-\- K = ^n+ lSn+ l-{-KVn+ l (5)

From (3)-(4) :

X,iV'n+P-hL-E)cr + X„(X + A—E)(l+i + p)= K+iS'n+i (6)

From (6) :

S'n+i^^^UL + A-EX^ + i-^p)

+ (7'„+P+iv— £)cr| (7)
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From (5) :

+ (Vn + P+L-E)(ip + a)+^i^-Vn+0^ (8)

From (7)-(8) :

- -|- (1 - Vn+ l) -<Vn- V'n)
}

(9)

From (3)-(l) :

= X,+l(F«+l + >S„+i- V'n +i-S'n + i) (10)

From (10) :

S'n+l Sn+1 = (Fn + i V'n + l)

-~-(Vr.-V'n)a+i + P + <^) (11)
An + 1

Sn + 1 = S'n+1 (S'n+ l
— Sn + i)

From (7) and (9) :

K + i l

An j
A„ +

1

= ^^iL + A-E)(l + i + p+<r)^

^{^(l + i + p)-p(K + P)

^(V„ + P—A). (12)

Aft.

The expression

^^|^(l+^ + p)-p(F„ + P)-^(l-K + l)}

may be positive or negative according to the duration and kind of

policy. It is the quantity which must be deducted from the true

surplus or the surplus which would have been available for division,

if the hypothetical reserve had been used, in order to arrive at the

divisible surplus disclosed bj the standard reserves adopted.
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Illustration of Function

|j[(i + z + p)-p(T';+P)-^(i-F-„+o}

tabulated for 20 years ou 20 year Endowment Plan, age 30,

The Assumed or Hypothetical Mortality Table is the Canada Life

Select and the assumed rate of interest is 4^%.
The Standard Basis for Premiums and Reserves is H" 3^%,

P= 39.47. P—^ = 34.27.

Year. A(l+ i + p) -P(Vn + P) -^{l-Vn+i) Total.
An

1 5.434 — .3947 —4.7461 + .293
2 .7286 3.3924 1.313
3 1.0749 2.4103 1.949
4 1.4346 1.7860 2.213
5 1.8084 1.5084 2.117
6 2.1967 1.4576 1.780
7 2.5998 1.5490 1.285
8 3.0183 1.6035 .812
9 3.4530 1.6030 .378
10 3.9050 1.5589 — .030
11 4.3757 1.4428 .385
12 4.8666 1.2790 .712
13 5.3790 1.1337 1.079
14 5.9138 1.0356 1.515
15 6.4718 .9152 1.953
16 7.0544 .8196 2.440
17 7.6627 .7001 2.929
18 8.2985 .5208 3.385
19 8.9640 .2843 3.814
20 9.6619 4.228

I have supposed here that a company makes a very careful review of

its whole experience and gives due weight to all relevant circumstances

which are likely to affect it in the future. It is supposed that the rate

of interest upon which the fixed standard of reserve is based is (t),

that the company anticipates that it will earn in excess of this rate of

interest (p); further, that the company actually earns thi's rate of

interest increased or decreased by (o-), which quantity should be very

small, some years positive and some years negative. It has been intro-

duced here so as to make the formula exact, but there is a question in

my mind whether it might not be neglected entirely in the practical

distribution formula. The various equations showing the progress of

a fund and the relations amongst the functions are, I assume, self-

explanatory. They lead to function
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whicii I have defined as the contribution from the true surplus earned

in a given year and retained or disbursed by the company in order to

maintain a fixed reserve.

This function will be positive in the early years and negative in the

later years of the policy's duration, and will vary according to the

plan and age of the insured.

The suggestion is to evaluate it for all plans, ages and durations.

The method of actual apportionment would be as follows : When
making an annual valuation of the policies, which is effected by

multiplying the amount in force at the end of the year (exhibited by

most American companies on summation sheets or cards) by the

appropriate reserve, multiply the same outstanding amount by the

function referred to for the same corresponding plan, age and dura-

tion. This would not necessarily entail an entire duplication of the

work, as the reserve sheets and sheets giving this function might be

kept together and the operation completed at the same time. It

would, of course, be only necessary to do this work in the case of the

participating policies.

Having determined the total valuations, which will be the sum of

both positive and negative quantities, but which in the aggregate we

may assume to be positive, we would add the amount so found to the

total distributable surplus of the year, ascertained by deducting from

the assets of the company the liabilities as based upon the fixed stand-

ard of reserve. This amount might be termed the true distributable

surplus of the year, and would, except for the incidental interest

.savings which if thought necessary might first be apportioned accord-

ing to the reserve, be distributed in proportion to the true premium

or true loading, or in some other determined way.

Having found, now, for each individual policy what might be

termed the true apportionable surplus, it remains to deduct from this

the amount already added, the sum of which amounts has been added

to the distributable surplus in order to determine the true aggregate

surplus of the year.

There appears to be no reason why a set of such tables as suggested

when once prepared, would not serve a company for a considerable

term of years. The actual mortality rates, while varying from year

to year, would not likely exhibit material fluctuations on the average
;

nor is there reasons to suppose that with fairly permanent conditions

obtaining in the company, the rates of interest earnings should

radically change.
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While a lower rate of interest is thought necessary to use in the

calculation of rates and reserves, the actual rate earned at the present

time and likely to be earned for some years to come, can be anticipated

with fair accuracy. At any rate, no great loss of equity would occur

by assuming that the general tendency of a long period is towards

lower interest rates and to select at the outset, a rate (i + p) which

is lower than the actual margin of interest earnings at the present

time warrant. Incidental savings in interest being the sum of the

K
functions -r . a . (^Vn-\- P— .4) might properly constitute a con-

tribution to a contingency fund and therefore be deducted from the

actual distributable surplus of the year.

The use of true net premiums in apportioning surplus, is not, of

course, new. K I am not mistaken, one of the largest American com-

panies divided surplus in simple proportion to the true net premiums

long before the introduction of the contribution method. The idea,

however, of using a simple corrective function, thereby virtually

arriving at a contribution method, so far as I am aware, has not been

suggested or proposed. In merely outlining the method, no attention

has been paid to the incidence of expense, which has been supposed

for purposes of simplicity to fall as heavily on renewal as on first year

premiums. Nor has the method been elaborated to provide for any

but an annual distribution.

Note :—The steps taken to arrive at the final relation in equation (12) are, as

will be observed, redundant. They are given in the present form, so as to present

important relations amongst the functions.
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Mortality Experience of Yale Graduates,

1792 TO 1901 Inclusive,

BT EDWARD B. MORRIS.

In preparing this Mortality Experience on the Lives of Yale

Graduates the writer has been hopeful of presenting new data of

sufficient volume to be both of interest and of value and based upon

conditions differing from those found in any previously completed

experience. The limitations and inaccessibility of proper data have

heretofore barred experiment, with the possible exception of the

Mortality of Yale Graduates of the eighteenth century and the Mor-

tality Experience on Graduates of the Yale Divinity School, papers

on which have been presented to the Society by Messrs. Hunter and

Gaines and Mr. Strong respectively. WhUe at the outset the mere

tabulation of the death rate of college graduates cannot be of more

than historical value, the facts obtainable in such a research will be

of interest and of value in comparison with the relative findings of

other experiences.

The Mortality Experience of college graduates brings out conditions

which do not confront any of the regular Mortality Experiences. It

includes a group of selected men necessarily of higher culture and

circumstances than the average, at the commencement of their busi-

ness or professional careers, and views them until death. Such an

experience eliminates all question of lapse. It differs from the expe-

rience of population tables in that it views the same risks throughout

life. Thus relatively it is an experience on a small group of men for

a long period and not an experience on a large group for a short

period, as is the case of most mortality tables based upon population.

The Experience is not a select table (in the insurance sense) as

no medical examination is obtainable. Neither is it an ultimate or

an aggregate table, although perhaps approaching in many ways the
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former. An ultimate insurance table, while removing theoretically

the question of selection, however, bases its experience on new
entrances up to about age sixty-five and being usually founded upon

the experience of insurance companies necessarily is adjusted by with-

drawals of lapse and surrender. As already pointed out, this question

is entirely removed from this college experience as the entrants are

all observed from the age at graduation until death or the termination

of the experience.

Possibly in many ways such a table from the conditions which

surround it would approach the Peerage Tables published April,

1861, in the Journal of the Institute of Actuaries, Vol. XX, page 305.

The records of death of graduates of Yale University are perhaps

kept as complete as will be found in any similar institution, as con-

siderable care has been expended in compiling them. The volume

of the experience and representative place held by the college and

university during the past two centuries have led me to adopt the

experience of her graduates as the subject of this paper.

Unfortunately, the records of birth are not given in the Yale

records, neither are they given in the matriculation records of the

early classes. The gathering of these facts necessarily involved some

additional labor. The more recent classes have published their class

records and thus such data is available. This statement is practically

true, however, of the Academic Gasses only, as it is comparatively

recently that class secretaries have been appointed for the other

departments of Yale. It can be imagined therefore that the task of

biographical research necessary in order to obtain authentic records of

the births of Yale graduates was considerable. Assuming an average

age at graduation did not appear as being of sufficient exactness for

an experience of such a size. That fortune favored in this research

work will be seen from the fact that in summing up the entire number

of graduates from 1792 the dates of death were missing in only

thirty-three instances and the dates of birth in two hundred and

fifteen, the missing data being mainly in the Law and Medical Schools

where class records have only been kept in very recent years.
^

* Where the death records have been incomplete the risks have been eliminated

from the experience. Where the date of birth was not found an average age of

twenty-one for the College and Sheffield Classes has been used and twenty-five for

the professional schools. This assumption on account of the limited number of

such cases could not aSect the experience adversely.
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In this paper the experience has been divided into seven sections :

(1) Graduates of Yale College (Academic), 1850 to 1900 inclu-

sive
;

(2) Graduates of the Sheffield Scientific School, 1852 to 1901

inclusive
;

(3) Graduates of Yale Law School, 1843 to 1901 inclusive
;

(4) Graduates of the Yale Medical School, 1814 to 1901 inclu-

sive
;

(5) Graduates of Yale College (Academic), 1792 to 1849 inclu-

sive
;

(6) Combination of Sections (1), (2) and (3) ;

(7) All graduates from 1792 to 1901 inclusive (combination of

the Sections (1) to (5) inclusive.

The exposures have been continued to June, 1905.

In working out the tables of exposure the following method has

been used.

It was decided at the outset that the tabulation of the exact dates

of birth and death was not necessary but that the exact year should

be taken in each case. Inasmuch as the Yale classes graduate near

the middle of the year (about the last of June) a very convenient

assumption can be made, as the year of graduation less the year of

birth gives the exact age at graduation. This is approximately correct

in that we can assume that the birth rate is constant throughout any

calendar year and averages in the middle of the year. This assump-

tion cannot be carried out for the age at death, however. For

example: date of graduation 1860, date of birth 1840, date of death

1861. The age at graduation is apparently twenty. The age at

death, however, substracting the date of birth from the date of death,

would be twenty-one. As a matter of fact, however, the age at

death would be either twenty-one or twenty-two according as to

whether the graduate died prior to or after July 1st. Hence in such

a case the death is treated as ^/lo at age twenty-one and ^/lo at age

twenty-two, which assumption it is clear would average correctly and

at the same time would save considerable labor involved in getting the

exact age at death. The experience shows a full year of exposure for

the year of death.

Cards have been written for each graduate. A copy of card is

here shown.
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YALE

YEAR OF OCATH

<rEAR or GIRT VCAR or MARRIAGE

ACE AT GRADUATION AGE AT DEATH AGE AT MARRIAGE

OCCUPATION

ilEMBCR OF WHAT ATHLETIC TEAMS

CAUSE OF DEATH

REMARKS

The cards for tlie different schools were printed on different colors but

also have the distinguishing abbreviation of the school. The card was

made somewhat complete in the hope of obtaining interesting informa-

tion for statistical purposes but in this paper it has been impossible to

touch upon the points given further than as they are connected with

the Mortality Experience in question. Also additional information

was not generally obtained.

The cards after completion were assorted according to age at gradu-

ation and then according to age at death, and finally for the age ex-

isting at the termination of the experience in June, 1905, for those

risks surviving. From this data the exposure is readily determined

and the actual deaths tabulated.
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The exposure at any age (x) equals exposures age (x — 1) plus

entrants age (x) minus (deaths age (a;— 1) plus existing age (a;) ).

or, in the usual notation/

In computing the expected deaths according to the exposure two

tables have been used : first, the standard American Experience, and,

second, the Modified Healthy English, which was used by the

Actuarial Society in their Specialized Experience. This latter table I

believe comes as near to fulfilling conditions similar to the Yale

Experience as any available table, being based largely on the popu-

lation and being without conditions involving medical selection.

The first division of the Experience given is the summary of the

Experience on Yale Graduates in the Academic Department, usually

called "Yale College, " —graduates from the Class of 1850 to 1900.

The very favorable comparison with the American Table and also with

the Modified Healthy English Table brought out by this section is

noteworthy. Further, that it compares very closely with the expe-

rience that a healthy life company of some years standing might hope

to experience after the effect of medical selection had worn off,

although the higher ages are perhaps more favorable than any com-

pany would expect. It is remarkable also that the experience after

the first age group should show almost a constant relation to that of

the American Table, being throughout approximately 80 ^ of that

table. The number of lives involved in this experience is 7,203, of

which 1,484 are dead.

Comment is perhaps necessary from the fact that the Yale Academic

Gasses have been gradually increasing, especially since about 1875,

the ratio of increase in the last ten years being most marked. This

necessarily brings a relatively large number of the younger ages into

this division of the experience but in no way aflTects the mortality per-

centages which are based upon the number of exposed lives.

* It should be noted that on account of the assumptions made in the experience

(graduation being July 1st of each year), the formula is more easily worked than

in the case of exposures under insurance tables, whether by the calendar year or

by the policy year method, as all question of mean ages and withdrawals other

than by death is eliminated.
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Yale Graduates Academic Department (The College)*

1850 TO 1900 inclusive.

Experience terminated June, 1905.
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Yale Graduates Sheffield Scientific School,

1852-1901 inclusive.

Experience Terminates June, 1905,

Attaiued.

15-25
26-35
36-45
46-55
56-65
66-75
76-End

Total,

Years of
Exposure.

11,263.

17,856
8,030
3,309.

987.

250.

4.

41,699.
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It was hardly to be expected that any adverse symptoms would be

shown by the graduates of the Yale Law School. This fact is found

to be true, as is indicated in the annexed table. The high ratio of the

actual to the expected deaths, age 46 to 55, is undoubtedly an

accidental fluctuation and cannot be viewed as significant. It will be

noticed, however, that the mortality shown by the table as a whole is

favorable. This table is based on a total number of entrants of

1,413 of whom 221 were dead at the termination of the experience.

Graduates Yale Law School,

1843-1901 INCLUSIVE.

Experience terminated June, 1905,
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Graduates Yale Medical School,

1814-1901 INCLUSIVE.
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about age fifty-five and is more favorable above that age, also that the

mortality as a whole compares favorably with that of the American

Table, being 86.2 9^ of the expected deaths.

Graduates Academic Department (Yale College),

1792-1849 INCLUSIVE.

Experience terminated June 30, 1905.
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In order to eliminate any weakness on account of lack of data in

the various tables two combinations have been made, the summaries of

which are given below.

It will be noted that the first is composed of the Yale Graduates,

graduating principally during the last half of the 19th Century but

excluding the graduates of the Yale Medical School, also that the

tables in this group have all shown somewhat similar results. The

even increase of the ratio of actual to probable deaths in this combina-

tion should be noted.

Combination op the Experience.

Academic Department 1850-1900 inclusive.

Sheffield Scientific School 1852-1901

Yale Law School 1843-1901 "

By the American Table. „ ?1 t^e Modified
' Healthy English Table.

Aee Years of Actual Expected Ratio of Expected Ratio of
Attained. Exposure. Deaths. Deaths. Actual. Deaths. ActuaL

15-25 39,709 163. 316.79 51.45 298.81 54.54
26-35 86,353.5 553. 730.68 75.68 708.28 78.07
36-45 51,151 394. 506.06 77.95 486.09 81.15
46-55 28.983 330.5 408.86 80.83 387.06 85.38
56-65 13,869 309. 375.87 82.20 345.05 89.55
66-75 4,134 205.5 239.42 85.83 215.85 95.20
76-End 244.5 27. 28.92 93.36 25.47 106.00

Total, 224,444. 1,982. 2,606.60 76.04 2,466.61 80.35

Total namber of entrants is 11,290.

The second and last table in this paper combines the experience of

all the divisions worked up for this paper and is practically the

mortality experience of all Yale Graduates from 1792 to 1901.^

The high mortality during the earlier ages is due to the effect of the

experience of the Graduates of the Academic Department 1792 to

1850 and to the Graduates of the Medical School. This combination

is only made as showing the aggregate experience of this paper. It

has no immediate practical comparison.

Combination of the Experience.

Academic Department 1792-1900 inclusive.
Sheffield Scientific School 1852-1901 "
Yale Law School 1843-1901 "
Yale Medical School 1814-1901 "

^The principal exception is the graduates of the Yale Divinity SchooL
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Ratio of Actuai, to Expected Deaths, American Table

Yaxe Mortality Experience bt Certain Periods of Graduation.

1701-1791 Academic Dept.* Academic Dept. 1792-1824 Inclusive.

Batio

85%
137
129
102
90
85
70

Age
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of the nineteenth century is better than the first fifty years. This

substantiates the results of other experiences, that the mortality of

healthy classes is improving.

Second, that this improvement in mortality is especially shown in

the younger and middle ages.

Third, that the mortality among physicians is much higher than

that of other graduates.

Fourth, that a body of men of comfortable environment will show

mortality fully as favorable as that experienced as a whole by any life

insurance company.

YALE MORTALITY EXPERIENCE.

Academic Depabtment— (Yale College).

Graduates of Classes 1850-1900 inclusive.

Exposures Continued to June 30, 1905.
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(Academic Department Continued.)
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(Sheffield Scientific School Continued.

)
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TALE MORTALITY EXPERIENCE.

Graduates of the Law School 1843-1901 inclxisive.

Exposures Continued to June 30, 1905.

Expected Deaths.

Age Attained.
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(Law School Continued.)

Expected Deaths.
Age Attained.
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( Yale Medical School Continued.

)

Expected Deaths.

Age Attained.
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YALE MORTALITY EXPERIENCE.

Graduates of Academic Department (The College) 1792-1849 inclusive.
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(Academic Department Continued.

)

Expected Deaths.

Age Attained.
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(Combined Experience Continued.)

Age Attained.
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(Combined Experience Continued.

)

Age Attained.
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( Presented by Mr. M. M. Dawson.

)

Mortality Table for Female Beneficiaries in

Survivorship Annuities.

BY CHRISTIAN JENSEN.

There does not exist any mortality experience for female beneficiaries

in survivorship annuities in this country or in England, I assume, the

number of survivorship annuity policies issued being small, while there

is quite a large mortality experience for this kind of lives in the

Danish State's Life Insurance Institution, *
' Statsanstalten for Livs-

forsikring," I have, therefore, tried to construct a mortality table

from "Statsanstalten's" mortality experience, hoping that it, com-

bined with Mr. Hunter's Makehamized American Experience, may

be suitable for use in the calculation of premiums and reserves for

survivorship annuities with a man as insured and a woman as bene-

ficiary, in this coimtry, '
' Statsanstalten

'

' issues both voluntary and

obligatory survivorship annuities, the latter for Government Civil

servants. I have only used the experience for voluntary survivorship

annuities. The beneficiaries are exclusively Danish women.

Period of observation is 1842-1900.

Only observations of female beneficiaries above 40 years of age are

used in the graduation, and in these ages the number of deaths is 4041.

Lives are observed. Several policies simultaneously in force on the

same life are counted only as one and the observation lasts from

the date the first policy is issued until the last policy for the beneficiary

is terminated, as long as she is beneficiary in at least one policy.

The method of observation is the exact age method. A beneficiary

is taken under observation from first birthday after entry and observed

from birthday to birthday as long as she is beneficiary. In case of

death the observation ceases first birthday after death. In case of

surrender there is given a paid-up policy, unless the paid-up amount

is below a very small fixed sum, and the observation is continued.

When no paid-up policy is given in the period 1842-1895, the

observation ceases nearest foregoing birthday, while in the period

1895-1900 the observation is considered to cease one-half year after
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last birthday. In " Statsanstalten " the number of surrendered

without paid-up policies is considered insignificant. The number of

such withdrawals in ages above 40 may safely be taken as immaterial,

and I have used these ages only in the graduation. I have, therefore,

also used the observations 1895-1900 in order to get a larger mass of

data though withdrawals by surrender in this period are not dealt with

in the same way as in 1842-1895, as stated.^

Policies in force on the birthday of the beneficiary in 1900 are

considered to terminate then.

For the graduation of the mortality experience I have used Make-

ham's formula, — log ^^ = a -|- bc^. Only observations in ages above

40 are used to determine the constants herein. The mortality in

1842-1880 for ages below 41 is a good deal heavier than in 1880-

1900, but the mortality for these ages in 1880-1900 agrees well

enough with the mortality table based on the constants derived from

the observations in the higher ages. I used experimentally the c

which was found by Mr. Hunter for Makehamized American Experi-

ence and the two other constants were determined according to

** Method of Least Squares." * The foremost Danish Life Insurance

mathematicians have used * * Method of Least Squares '

' in graduation

by formula of mortality experiences. It was first used by Professor

Opperman, 1870, for the graduation of "Statsanstalten's" mortality

tables for insured men and for women.

The formula used by him was :

Here are 5 constants to be determined, e is the basis of the

natural logarithms. For women this formula was used for ages 14

and upwards. For ages below 14 was used:

y X

It is evident that the observed ^^'s are not equally well determined

^It may be observed that there are only four .5's in " exposed to risk " in the

ages I have used in the graduation.

The number of female beneficiaries is diminishing. It was in 1885—6472

;

1890—6251 ; 1895—5818
; 1900—5378.

' Boersch und Simon : Abhandlungen Znr Methode der kleinsten Quadrate von
Carl Friederich Gauss, Berlin. T, N. Thiele : Theory of Observations, London.

*Tidsskrift for Mathematik—Journal of Mathematics—1884, pag. 113, pp.
Copenhagen.
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for all ages. Observed p^^ is not so well determined when it is derived

from few as when derived from many exposed to risk and, therefore

in determining the constants it must have larger influence, greater

weight, in the latter case than in the former. The weight is in

'
' Method of Least Squares

'

' determined as inversely proportional to

the square of the mean error. The square of the mean error is the

sum of the squares of the errors each multiplied by its probability.

Let, for age x, n denote the number of exposed to risk, t number of

deaths which may have all values from o to ti and px and qx have their

true values. The square of the mean error of observed qx is then :

/=o \ n n J

but

— ^"Lx^^n-X.i-Wz ' 'qx — ^

T-?^Cn,,Px—'qJ = -2qx'
t= ^i

t= n

tqx'Cn.tpx''-'qJ= qx*
t=

hence M^oq^ =r.-^-^.

opx stands for observed p^.

M^opx = Me\l — oqx) =MeOqt

log stands for logj„

* The symbol S represents the sum of the terms from <= to < = n, t being
i=

the variable

—

Cn . t= —^^ z—^
—^^
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As f{p^ + =/(^.) + c/'(i>,)

log {op;) = log (p^ + c) = iogi?x + c -^

leaving out second and higher powers of e, the error. Hence

M/( - log op,) =^^ M,^op,= (log ey -^

.

JJx II' • px

As weight for— log opx is used

n.px
Wx =——

The first set of weights may be calculated from the observations.

The graduated p^'s and q^s may be used in recalculating the weights

and a new graduation undertaken until the graduated quantities will

be reproduced.

Let Cj. now be the error defined by

— log opx— (— log px) = «,

In Makeham's formula, — log px= ci-\- hcF, the two constants a

and b are to be determined according to " Method of Least Squares"

by the two equations which represent the conditions of minimum of

z= 94 a;= 94

2 W^c/ = 2 W>^[— log opx — (— log p^) ]
*

!i=41 z= 41

2= 94

= 2 w^[— log op,— (a + bo')Y
2= 41

r=94 2= 94 2 = 94

namely 2 Wx{— logop^) = S w^ . a + 2 iv^d^ . b
z= 41 2= 41 2= 41

2= 94 2 = 94 2= 94

2 WzC*(— log opx) = 2 WxC^ iU -\- 2 tVxC^d' . b
2= 41 2= 41 2= 41

Or inserting numerical values

78865.8 = 14320600 a + 4475460000 b

65913700= 4475460000 a + 4389660000000 b

hence log 6 = 5.0192656
a= .0022402

Assumed logc= .04579609

If the mortality table is to be of any use in this country, the same c

as in Makehamized American Experience ought to be used. Before-

hand, it was doubtful whether it was justifiable ; but the result justifies

it, I think.
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It may be seen from Table I that for age 41 and upward the signs

of the errors vary with sufficient frequency, the errors measured by the

corresponding mean errors are not too large and the total sum of the

squares of the errors, each one divided by the square of the corre-

sponding mean error, is not larger than can co-exist with a good

graduation. The total sum ought to be :

54— 2 ± t/'2 • (54 — 2) = 52 ± i/i04

and it is 57.3. I also calculated the total sum of the squares of the

errors of opx each one divided by the square of the corresponding mean

error, and found that to be 57. 5. This latter test is the fundamental

test of ''Method of Least Squares" for the formula used with its

constants to represent the observations with sufficient accuracy.

Tables II and Ila show that number of actual and expected deaths

agree weU enough.

In Tables III and Ilia are given actual and expected deaths for

1890-1900.

Tables IVa, b, c show that for ages 20-40, there has been a decrease

in the mortality. The mortality in 1842-1880 was much heavier than in

1880-1900. The actual deaths in 1880-1900 agree well enough with the

expected deaths and the mortality in this period may be expected to be

reproduced approximately in the future. In 1890-1900 the number of

actual deaths in these ages is smaller than number of expected deaths

probably on account of the small number of observations and selection

in first years of insurance. Actual deaths of female beneficiaries in

obligatory survivorship annuities in ages 20-40 agree fairly well with

expected deaths according to my mortality table in the period 1880-

1900 according to the figures in " Statsanstalten'
s " 6' Quinquennial

Statement. Makeham's formula practically always holds for standard

lives above age 80 with sufficient accuracy for practical purposes.

The mortality it represents will very often not differ so much from

actual mortality down to age 20, that it may not be used in the

calculation of premiums and reserves. It seems to be corroborated

by the observations 1880-1900 in ages 20-40 that the present table

may be used down to age 20 of the beneficiary.

From the formulas :

Annual Premium = :;—f-!^-

1 + a^y
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may be seen that the adverse effect of selection during the first

years of insurance of the beneficiaries is easily offset by the favorable

mortality for the insured except in old ages, and that even a table

that represents the expected future mortality only fairly well, may

be used. In order to get a safety addition for old ages "Statsan-

stalten " reduces the age of the beneficiary a little when her age at

entry is 70 or above in calculating the premium.

Table V gives a comparison of q^, for female beneficiaries with 5^ in

Messrs. McClintock's and Finlaison's tables for female annuitants.

Table VI gives a comparison of the relative mortality of women

with whole life insurances, women as beneficiaries in voluntary sur-

vivorship annuities and women as annuitants in the period 1880-1900

in '
' Statsanstalten.

'

' Herefrom it may be seen that the mortality is

heavier for women as beneficiaries in survivorship annuities than for

women as annuitants as might be expected on account of selection.

That the ratios are the same in ages 50-59 is accidental, of course,

on account of the small number of female annuitants in these ages.

The ratio of actual to expected deaths for female annuitants in ages

60-59 in the period 1868-1900 is .79 ; in the period 1885-1900 it

is. 78.

The mortality in my mortality table is heavier than in Mr. McClin-

tock's, as it ought to be, except for ages 53-65, where it is slightly

lighter. It may, however, be noticed that in ages 55-64 the number

of expected deaths according to Mr, McClintock's table is larger

than the number of actual deaths as well according to 15 Am. Co.'s

annuity experience, as to British Annuitants, *
' New Annuities,

'

' and

there is also in these ages a considerable depression in the ratios of

actual deaths of French Annuitants to expected deaths according to

Mr. McClintock's table. (Transactions, Vol. vi, pages 18, 19,

141, 142.)

The accented letters are the constants in Makehamized American

Experience, the letters not accented are the constants in my table.

— logp^ + (,y^i = a+a' -\- {bc^ + h'cyy

— \ogPu,Jrt.w + t = a-{- a' + (6 + h')&^ . c'

hence

hc^ + h'dy
ftW
"^ ~ h+h'

from which formula the table of "uniform seniority" is calculated.
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There being no table available of log 4 according to Makehamized

American Experience I calculated it from tlie constants :

log;fc'= 5.03370116
logs'=— .003296862
log^' = — .00013205
log c = .04579609

I used 8 decimal places in calculating log px and left out the eighth

decimal place in the result. This log p^ I used in calculating log

Ijc starting with log l^^ calculated directly from the constants and left

out seventh decimal place in the result. Every tenth log 4 was also

calculated directly from the constants and the discrepancy was less

than a unit in sixth decimal place. Log 4 for female beneficiaries was

calculated in a similar way starting with log ^j^= 5. 000000. Every

calculation was made twice and was checked off by differences and

otherwise. (\-\- a) is found before sixth decimal place is left out in

log(l+a).

.„ p _1 + «;e— (! + ««>.«.) _ l+ttx 1

J- ~r (^w .w

.

^
\ ^ww

log (1 + Pay
I
x) = log (I + a^) —log (1 + a^y,)

it will be easiest and most accurate in calculating the annual premium

to interpolate on log ( 1 + aww) making a correction for second differ-

ence by inspection if necessary, and not on 1 + a,^.

The reserves will generally be negative only when the age of the

beneficiary is considerably higher than the age of the insured.

The condition for nth reserve being positive is, both (a;) and (y)

being alive,

1 + a^+ n 1 ^ 1 + ar1>
1 -\- dw -\-n.w+ n J- ~r ^w w

Payj^n
I
x+ n ^ Po^y

\ x

log (1 + a^ + n) — log (1 + a^^n.w + rd > log (1 + «0
— log(l + a^w)

or log (1 + a,cu.) — log (1 + aw+ n.w+ n) > log (1 + ax)

— log(l+ax+«)
i=n—\ i=n—l
% —Alog(l-{-au,+ i.u, +t)> % — Alog(l + a;,+<)
t=0 i=
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for n = 1

— A log (1 + a^,^) > — A log (1 4- a^)

It may, therefore, be seen from the tabulated — Alog(l4-a«)

and — A log (1 -{- atew) when there will be a negative reserve.*

In case of negative reserves '
' Statsanstalten

'

' makes the premium

payable in so short a term that the reserves will become positive.

"Statsanstalten" does not grant the return premium feature except

when the consideration is paid as a single premium.

It is often stated that the continuous instalment policy is a much

better policy than the survivorship annuity policy. When the pur-

pose is to secure only a certain person the beneficiary an annual

income during the lifetime of same from the death of the insured if

the beneficiary be then alive a survivorship annuity policy answers

the purpose and is much cheaper than a continuous instalment policy.

While Mr. Hunter's Makehamized American Experience may be

used as well for insured and beneficiary when the beneficiary is a

man, a special table for female beneficiaries combined with Make-

hamized American Experience ought to be used when beneficiary is a

woman.

*If the negative reserves appear only in ages near age 100 they may be left out

of consideration.
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Age. — logoj).

41



262



263



264

(Table V Continued.)
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(Table V Continued.)
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Age.

(Table VII Continued.

)

log l^ log D^ log If

28
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Age. ^og^«

(Table VII Continued.

)

log/). logiV;

84
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Age. D.

(Table VIII Continued.)

N. 1+a.
41
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(Table VIII Continued.)

Age. D. N_ 1 + a

97
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(Table IX Continued,

)
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TABLE X.

Two Joint Lives.

Mortality of Makehamized American Experience and

Female Beneficiaries in Survivorship Annuities.

Interest at 3^ per cent.

Age.

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
60
61
52
53
54
55
56
57
58
69
60
61
62
63
64
65
66
67
68
69
70

4415320000
4209960000
4013930000
3826800000
3648170000
3477620000
3314770000
3159260000
3010750000
2868900000
2733410000
2603950000
2480240000
2362020000
2248990000
2140940000
2037610000
1938760000
1844170000
1753650000
1666970000
1583960000
1504420000
1428190000
1355080000
1284950000
1217630000
1152990000
1090880000
1031170000
973749000
918479000
865261000
813992000
764573000
716924000
670956000
626602000
583801000
542497000
502648000
464218000
427185000
391537000
357272000
324397000
292935000
262915000
234378000
207369000
181944000

83383410000
78968090000
74758130000
70744200000
66917400000
63269230000
59791610000
56476840000
53317580000
50306830000
47437930000
44704520000
42100570000
39620330000
37258310000
35009320000
32868380000
30830770000
28892010000
27047840000
25294190000
23627220000
22043260000
20538840000
19110650000
17755570000
16470620000
15252990000
14100000000
13009120000
11977947000
11004198000
10085719000
9220458000
8406466000
7641893000
6924969000
6254013000
5627411000
5043610000
4501113000
3998465000
3534247000
3107062000
2715525000
2358253000
2033856000
1740921000
1478006000
1243628000
1036259000

l + ««

18.885
18.757
18.625
18.487
18.343
18.193
18.038
17.877
17.709
17.535
17.355
17.168
16.974
16.774
16.567
16.352
16.151

15.902
15.667
15.424
15.174
14.917
14.652
14.381
14.103
13.818
13.527
13.229
12.925
12.616
12.301

11.981
11.656
11.327
10.995
10.659
10.321
9.981

9.639
9.297
8.955
8.613
8.273
7.936
7.601
7.270
6.943
6.622
6.306
5.997
5.695
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Age. D_

(Table X Continued)

N_ 1 + a

71
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(Table XI Continued.)

Difference
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(Table XII Continued.)

A.ge.
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Staff Pension Funds with Special Keference to a
Eetieement Plan for United States

Civil Service Employees.

BENEDICT D. FLYNN,

American actuaries have given but little attention to the subject

of old age pension plans, chiefly for the reason that the idea of

providing for the aged poor of the state, and for the old and faith-

ful employee has not yet seriously taken hold of the American

people. It is true that many of the great railway systems of the

United States and Canada, and a few of the large banks and com-

mercial houses, have established funds for the relief of their old

employees, but when one considers the large number of institutions

throughout the country in which tliis idea could be put into effect,

the number of such funds existing is seen to be comparatively

small. There are signs, however, that the subject is beginning to

occupy public attention. The appointment recently by the

Governor of Massachusetts of a commission to investigate and con-

sider the various plans of old age pensions, with a view to establish-

ing an old age insurance system in the Commonwealth, and the

interest which has been taken in a retirement scheme recently

proposed for the United States Civil Service employees, indicate

that the time is not far distant when the question of National Old

Age Pensions will be fully discussed, and the justice and advan-

tages of staff pensions will be more clearly understood.

The part which the actuary must take as this idea of old age

provision develops, is shown by a study of the history of old age

pensions in foreign countries to be both important and difficult.

Actuarial advice will undoubtedly be sought in attempts to obtain

a satisfactory solution to the problem of National Old Age Pensions,

but it is in the valuation and readjusting of existing staff pension

funds and in the establishing of new retirement plans that the

services of the actuaries of this country will be more often re-

quired. It is advisable, therefore, that more attention be given to

this branch of the subject in preparation for the responsibilities
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which may later fall upon the members of this Society. Eecogni-

zing the necessity for this, the Society at its last meeting added to

its requirements for admission as a Fellow, a knowledge of the

methods of construction and of valuation of pension funds. The

subject is important and most interesting and it is with the purpose

of bringing it before the Society for consideration and discussion

that this paper is submitted.

But few articles have been written on the technical side of the

Bubject of Staff Pension Funds from an actuarial standpoint,

for the reason, probably, that one can become an authority upon

the subject only after years of thought and practical experience,

and also that the few papers written have covered the subject ably

and thoroughly. Mr. Henry W. Manly, in his masterly work
" On the Valuation of Staff Pension Funds " (J. /. A., Vol. 36,

page 209; Vol. 37, page 193) first placed the study of Staff

Pension Funds upon a sound and scientific basis. Prior to the

appearance of this paper, although some of the methods described

by him had been used by other actuaries, nothing had appeared

in print and most of the problems met in the valuation of these

funds had been solved by methods of approximation. In a pre-

vious paper read before the Second International Congress of

Actuaries (Trans, of Sec. Int. Cong., page 860) this gentlemen

had given solutions for many of the simpler problems which arise

in connection with these funds, but in this later work he takes up
those of a more intricate and practical nature and gives solutions

which are mathematically exact. Nothing else of particular value

appeared upon the subject, with the exception of an article by Mr.

David Garment, " Practical Notes on the Valuation of Pension

Funds" (Trans, of Fac. of Act, Vol. 1, page 305), until Mr.

George King contributed a paper on " Staff Pension Fimds

"

(J. 7. A., Vol. 29, page 129) which has often been referred to as

a text-book upon the subject. Although covering much the same
ground as Mr. Manly, Mr. King treats the subject from a more
practical standpoint and introduces some minor changes and im-

provements in the methods. These papers, with remarks and dis-

cussions upon them, if carefully read by the student, should give

a good idea of the technical construction and of the methods of

valuation of these funds.

A brief outline of the methods employed by these actuaries in the

treatment of this problem may be of interest. The best way to
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gain an idea of the general construction of a staff pension fund

is to take up, as does Mr. King, the valuation of an existing fund.

As the statistics of one fund cannot be safely used for another,

the first step is to collect data from which to obtain rates of with-

drawal, mortality and superannuation of members on the active

list. From these statistics a service table is then made, which

differs from a mortality table only in that there are three colunms

of decrements,—Withdrawals, Deaths and Pensioned—instead of

one. The average salary of the members at each age is also ob-

tained and adjusted to represent the probable future average

salaries of the fund at each age, if it has not yet reached a

stationary state, and the result used as a model scale of salary or

column from which the rate of increase of salary can be obtained.

The valuation of the future contributions and the various benefits

of the fund is made by means of factors, which in turn are obtained

by the use of various sets of commutation colunms. The factor

which represents the value of the contribution of 1 per cent, of

future salaries, for instance, by an employee at age x, present

salary $100 and increasing according to scale, takes the form

. N
in somewhat similar notation of ^ . The commutation symbol in

the numerator of this expression is based upon the /. column of the

service table, which is subject to the three decrements before men-

tioned, and also upon the salary scale which is introduced at each

age. As salaries are assumed to be payable uniformly throughout

the year of age, and the withdrawals, deaths and retirements to be

distributed in a similar manner, the numerator of this expression

and of those which follow is a continuous function. The denomi-

nators in every case are based upon the deaths, but in factors for

the valuation of benefits depending upon future contributions, this

function is modified slightly for ease in calculation.

In making the valuation of an existing fund, as the past con-

tributions are kno^m, the method followed is to consider separately

the value of benefits based upon past and upon future contributions.

Taking up the valuation of the simpler benefits, such as the return

upon withdrawal of total contributions without interest, we have

in respect to past contributions the total of such payments multi-

M
plied by a factor of the form j,^. The numerator of this expression

X

is based upon the withdrawals just as the regular If is based upon
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the colunm of deaths. Similarly, the factor to be used to obtain

the value at age x of the return upon withdrawal of 1 per cent,

of future salaries, present salary $100 and increasing according to

scale, is similar to
yf-

^^^ numerator of this expression is

X

formed by using the column of withdrawals and also considering

the salary scale. The factor for return upon death before pen-

sioned is calculated upon the same principle for past and future

contributions as those upon withdrawal, the difference being simply

that the deaths are used instead of the number of withdrawals.

The special forms of return upon death, such as total contributions

with compound interest at valuation rate, with interest other than

at valuation rate, and at simple interest, are obtained by employing

special commutation columns to obtain the valuation factors.

Taking up next the valuation of the pensions, a table of con-

tinuous annuities applicable to the fund under observation must

be prepared. The annuity values obtained from the experience of

the fund can be used for the early ages, but in the later ages it is

safer to employ some other table. Considering the simplest form

of pension benefit, that based upon average salary from com-

mencement of membership, upon retirement at any time, we have

M
in respect to past contributions a factor of the form jf , and for

E
those of the future — ' . The numerators of each of these ex-

X

pressions are based upon the column of retirements and in the

case of the factor for use in future contributions the salary scale

is also introduced. This last factor gives the value of a pension

of 1 per cent, of average salary for each year of membership in re-

spect of a salary of $100, increasing according to scale. In practice,

many variations in this benefit are met, such as pensions based

upon terminal salaries or upon varying percentages not directly

based upon the number of years of service, and these are solved

by obtaining factors based upon new commutation columns. It

can be seen, therefore, that although many of the problems arising

from the rules of funds met in practice are very complicated,

their solution is much simplified by this extended use of commu-
tation columns.

Although the American actuary will be called upon to value

existing funds, it will be chiefly in the inauguration of new



279

pension systems that his services will be required. It is therefore

important to investigate the principal methods of construction of

Staff Pension Funds in order to determine which plan is best

adapted to certain conditions and requirements.

From the above general outline, a fair idea of the elaborate

structure of most of the funds in existence in European countries

and the United States can be obtained. In the papers previously

mentioned and throughout the remarks upon them, reference is

often made to the practical difficulties encountered in establishing

a fund along these lines and the danger of weakness resulting

from the unreliable nature of the materials upon which this frame-

work is based. I quote from the remarks of Mr. Gr. J. Lidstone

'{J. I. A., Vol. 36, page 279) upon the latter phase of the subject.

" It must be remembered that, however much time and care

might be taken in erecting an elegant- and refined edifice, it could

never have any more stability than the materials upon which it

was founded. In the present case the materials were not only

uncertain, but were often actually shifting, and not the same from

time to time. Considering first of all the rate of withdrawal,

:which was assumed in the formula to be known and stationary,

obviously the rate might vary within wide limits at different

periods, owing to the trade conditions and a number of other cir-

cumstances, and therefore the experience of the fund might not be

a safeguard in the future. An even greater difficulty arose when
dealing with a new fund. One had then to utilize the experience

of withdrawals before the fund was formed, but it was one of the

principal objects of those funds—certainly one of their effects

—

to steady the service and prevent withdrawals to a certain extent,

for a man belonging to such a fund thought twice before shifting

his employment and thus sacrificing years of pension service. It

might therefore be that the rate of withdrawal deduced from the

experience amongst the officials before the fimd commenced would

be quite unreliable for the valuation of the fund when it was once

in existence."

What Mr. Lidstone has said in regard to the great difficulty

of obtaining a true measure of the rate of vdthdrawal applies, to

a large extent, to the rates of mortality and retirement involved.

And the salary scale, which is probably of greater importance in

determining the amount of contribution than any other element,
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IB most difficult to determine with reasonable accuracy. The pres-

ence of high salaried officials in the older ages of the staff and the

probability of change in the methods of advancement, call for the

greatest care and judgment in the adjustment of the salary scale.

Even when the work is completed in the most skillful manner, there

is a grave question as to whether the result gives a fair estimate of

the rate of increase in salaries to be experienced in the future.

The fact that these assumptions with regard to the rates of with-

drawal, retirement and salary increase cannot be made with accu-

racy, however, would not of itself be of great moment, provided

the errors of judgment did not place the fund in an unsafe

condition, if it were not for the fact that in such a fund individuals

or certain classes are not treated equitably. This point is set forth

ably in remarks by Mr. "William Sutton before a select Committee

of the House of Commons in 1891 as follows:

" It may be said that, with a few exceptions. Superannuation

Funds as generally constituted are radically wrong in principle

when looked at from the actuarial point of view. Instead of rest-

ing content with the introduction of as few assumptions as possible,

they are made to involve not only assumptions as to the rates of

mortality to be experienced among the members and as to the rate

of interest to be earned by the accumulated funds—these may be

fairly said to be indispensable—but they are also made to depend

upon such capricious elements as the rates of secession of members
(that is, of members leaving active service otherwise than by death

or retirement) and the rates of salary the members will receive,

and on which the nature and amount of their contributions to the

Fund will depend, as well as the ampunt of the pension they will

receive. It thus follows that in bringing into the question rates

of secession and rates of salary, matters which cannot be prognosti-

cated with any certainty for any length of time, classes of members
get lumped together whose real circumstances and conditions in

respect of these matters are as different as possible."

The percentage contribution of a member to a fund formed on

these lines can be looked upon as a rate in determining which the

savings from various sources, such as deaths or withdrawals, have
been anticipated and which has been based upon the salary which
the member will receive in future. If, therefore, the experience on

certain classes differs greatly from the assumptions made, especially
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in regard to such uncertain and important elements as rates of

withdrawals and salary increase, the result must be inequitable

treatment of the members. It might be possible, in theory, to im-

prove this situation by dividing the whole membership into homo-

geneous groups and to modify the rates for each. The task of

obtaining standards of measurement for the various groups which

would be reasonably safe indices of future results would be, however,

too great for practical solution.

Mr. Manly in his article upon Staff Pension Funds states that

he endeavors to persuade the employer to guarantee a certain rate

of pension based upon years of service and average salary which is

to be understood to be a reward for faithful service,—that is, that

the institution create and support its own pension fimd. In cases

such as this, where the employer contributes the whole of the cost

of the pension scheme, the use of such a fund as outlined above is

permissible, for the reason that the right of the employer to give

to some larger pensions than to others cannot be denied. Where

part of the cost is contributed by the employer and the rest by the

employees, however, although the latter cannot complain if they

receive ample return for their own contributions, it will probably

save much annoyance and discontent if some other method be

adopted. In case the pension system is based entirely upon the

contributions of the members, some other plan would seem to be

necessary.

Mr. King states {J. I. ^A., Vol. 37, page 44) that wherever

possible he has recommended a system of deferred annuities com-

bined with whatever other benefits are desired, the annuity to be

purchased by a percentage deduction from the salary. In case of

increase in salary the pension payable is obtained by entering the

table of annuity values at the age attained, the same percentage of

the increase in salary being used. This method is undoubtedly an

improvement upon the other plan, in that it removes the trouble-

some element of rate of increase in future salaries, but the assump-

tion with regard to the rate of withdrawal remains.

Before going farther with the question of the proper plan to use

in the organization of a pension system, the demands of the em-
ployees as shown in the rules of these plans should be considered.

It is probably because of human nature that practically all pension

schemes which depend in any degree upon compulsory contribu-
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tions from members, contain in their rules the privilege of re-

turn of the whole or part of the contributions with or without

interest in case of withdrawal or death before age of retirement is

reached. Mr. Manly states this point clearly in his remarks (J. /.

'A., Vol. 37, page 43) :—
" In nearly all the schemes the men try to get all their money

back somehow, as well as a pension; and he had before him now

a case where they wanted their money back with compound interest

and to have a good pension as well."

In view of the fact, therefore, that the rules of pension schemes

require the return of the whole or the greater part of the contribu-

tions of the members, and oftentimes with interest, the question

which naturally arises is what necessity there may be for introducing

the elements of mortality and withdrawal and of the erection of this

elaborate statistical structure. Why not eliminate these assump-

tions entirely in so far as active members are concerned and simply

accumulate the contributions at compound interest? This Savings

Bank idea, although referred to at various times throughout the

discussion of Staff Pension Funds, has never been given the con-

sideration that would seem to be its due.

In cases where the rules of the plan call for return of contribu-

tions with tabular interest upon withdrawal, early retirement or

death, the deposit required upon this plan would be exactly correct.

Where the rules allow simply return of contributions without in-

terest or at a rate of interest lower than the tabular for any of

the above modes of retirement, the rates upon this plan will be

larger than if profits were anticipated and a surplus account

formed, its size being measured by the degree of liberality shown to

the retiring members. Some idea of the difference in rates of a

plan in which the contributions are simply accumulated at com-

pound interest and of one in which the savings are anticipated can

be gained from the following table. The figures for Columns 1

and 2 are taken from the tables illustrating Problems 7a and 9a
of Mr. H. W. Manly's paper " On the Valuation of Staff Pension

Funds" (J. I. A., Vol. 36, pages 224 and 227).

The basis of these figures is Mr. Manly's " Hvpothetical Pension
Fund Experience Table, Ko. 4," which takes into consideration

rates of death, withdrawal and early retirement. The rate of

interest used is 4 per cent,
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Annual Premiums to Provide an Annuity of 65— x at the age op
65 WITH THE Condition that the Whole of Premiums paid

BE returned upon DeATH, WITHDRAWAL OR RETIRE-

ment before beaching age 65.

Column 1. Column 2. Column 3.

With int. at tabular rate With interest at

Age -rrr- ,- x T i J. W) JQ ^386 of death or tabular rate (4^° Without Interest retirement and without (Savings Bank Plan)
interest upon withdrawal

15 .971 1.750 2.531

20 1.278 2.331 2.873

25 1.632 2.905 3.253

30 2.054 3.474 3.672

35 2.563 4.036 4.134

40 3.181 4.603 4.639

45 3.927 5.180 5.190

50 4.818 5.777 5.789

55 5.849 6.428 6.437

60 6.942 7.120 7.134

The rates in Column 2, which will probably apply more nearly

to the rules of the Compulsory Staff Pension Fund of to-day, can

be seen to be but slightly smaller than the compound interest

deposit in Column 3 at an average age of entry of about thirty.

The slightly larger premium of the compound interest plan insures

solvency and it should not be a difficult task to devise an equitable

method of apportioning at certain intervals the profits which will

accrue, basing the computations upon the experience of the members

by classes. The results under such a plan should be more satis-

factory than by a method which in its rates anticipates the gains

of the fund by making use of a single set of assumptions more or

less inaccurate.

It is in the ease with which a plan based upon the Savings Bank

idea can be started and operated, however, that its chief advantage

lies. An account can be kept for each member and the proper

return upon death or withdrawal or the amount of pension upon

retirement can be determined with accuracy. Another advantage

which this plan possesses is in the case of change in the rules of

the plan. Mr. Manly states that in his experience rules were

changed about every five years, and oftentimes without the knowl-

edge and advice of the actuary who made the original calculations.

Funds which start with simple benefits very often assume obliga-

tions of a more costly nature without a corresponding increase

being made in the contributions required. In cases where such

changes have been made and actuarial advice either ignored or not
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sought at all, the funds have become insolvent with consequent

loss to members. The result of increasing the benefits to the

members under the Savings Bank Plan would simply be to cut

down the gains to the fund and to reduce the surplus to be divided

among the members—a simple adjustment compared with the

situation in a fund built upon assumptions. It can be said, there-

fore, if the rules of a plan require the return of contributions with

interest, as will most plans of to-day which make payments by

members compulsory, that the use of the Savings Bank plan as

outlined above has many advantages and that, even in cases where

the benefits to members are more restricted, it will prove a safe

and desirable method for starting and carrying the scheme until

a reliable experience can be obtained.

The value and adaptability of this method can best be shown

in detail by considering a plan which has been proposed recently

for the retirement ol the employees of the Classified Branch of the

United States Civil Service. This scheme was devised by Mr.

Herbert D. Brown, formerly a Special Examiner for the Bureau

of Corporations of the Department of Commerce and Labor, to fit

the conditions peculiar to the United States Government Service,

and the writer was later consulted especially in regard to the

actuarial problems involved.

The Classified Civil Service of the United States is made up of

about 150,000 employees in many different lines of work, situated

in various parts of the country and subject to widely varying con-

ditions. Railway Postal Clerks, for instance, although required

to pass a rigid physical examination upon entrance, are subjected

to special hazards and conditions incident to their work, which

place them in a class by themselves.' Various other branches

such as City Letter Carriers, because of the requirements of the

work, experience rates of mortality and withdrawal differing greatly

from the average for the whole service. Again, about 8 per cent,

of the whole number of employees are females—a most disturbing

element in a fund and one which is most difficult to deal with. It

can be seen, therefore, that the establishment of a fund in which

the contributions and benefits of these widely differing classes are

figured upon the same basis with regard to rates of mortality,

withdrawal and increase of salary would be manifestly unwise and
unjust. It should be stated that, because of public sentiment
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against civil pension lists, it was necessary that the scheme be

supported almost entirely by the contributions of members.

The foundation of the proposed retirement plan is a compulsory

savings account for each government employee, to provide for him-

self in old age or in event of physical incapacity prior to date of

retirement. A certain percentage of the monthly wage of each

person in the classified branch of the Civil Service, sufficient to

provide a fimd upon retirement, of 1^ per cent, of his annual

salary for every full year of service, shall be withheld and deposited

in the United States Treasury at 4 per cent, compound interest

per annum, in the name of and to the credit of the employee. Upon
absolute separation from the Service before reaching the age of

retirement, and only in such event, the employee shall have the

privilege of withdrawing his accumulated savings in one sum, or,

if the amount of the fimd to his credit be at least $1000, he shall

have the option of using his savings to provide an annuity at his

attained age.

In case of the death of an employee while in the service, the

amount to his credit shall be paid to his estate. Upon attaining

the age of retirement, the employee may withdraw his savings in.

one of the following methods.

Option I. In one sum.

Option II. An annuity payable quarterly throughout life.

Option III. An annuity payable quarterly throughout life,

with the provision that in case of the death of

the annuitant before he has received in annui-

ties the amount of his savings, the balance

shall be paid to his estate plus interest

credited thereon.

Option IV. An income payable certain for a limited term of

years.

The proper age for compulsory retirement in the Civil Service

differs according to the particular division which is under obser-

vation. There are provided, therefore, three groups into which

various branches of the service are to be divided by the President

of the United States, the age for Group (I) being sixty years, for

Group (II) sixty-five years and for Group (III) seventy years.

As it is often to the advantage of the service to retain an old

10
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employee because of his expert knowledge, it is provided in the

rules that in such a case the employee may be retained, if he be

willing, after the age of retirement, for two years and for successive

periods of two years each, as long as, in the opinion of the head

of the department, he continues efficient in the work upon which

he is engaged.

In order that the object of the scheme may not be defeated in

the case of old employees who will not be able in the years remain-

ing before retirement to save enough to provide a proper pension,

it is necessary for the government to supplement the savings of

these old employees, in order that they may be retired upon a com-

fortable competence. To attain this end, the plan contains the

provision that an appropriation be made annually from fimds in

the United States Treasury, which will allow to Pensioners in

Group (I), for each year of service prior to the date of introduction

of the system of savings, 1 per cent, of the average salary received

during the ten (10) years preceding that date, ll^ per cent, for

Group (II) and li/^ per cent, for Group (III). Some provision

similar to the above is needed in the formation of every staff re-

tirement plan where a constant percentage deduction is made from

the salaries at all ages, in order that the younger members may not

be unduly taxed to provide the pensions of the older men who will

soon retire.

Stating the plan briefly, therefore, the employee is required to

provide for himself in old age by systematic saving during his

years of service, and the Federal Government, as an aid to the

scheme, guarantees an attractive rate of interest, agrees to stand

behind the plan and to meet the expense of operating it, and offers

to help its present old employees who will not be able in the years

remaining before retirement to provide pensions for themselves

through their own efforts.

A brief reference to the actuarial work involved in establishing

this plan ma}- be of interest. As the selection exercised by the

employee in choosing Option II will be nearly, if not quite, as

great as that against an insurance company by a person purchasing

an annuity, the British Offices Life Annuity Tables—Males and
Females—with, however, no loading for expense, have been used

in computing the charges for this option. In Option III, partly

l)ecause of the advanced age of the employee at retirement and the

consequent weight of the insurance element involved, and also for
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the reason that the selection exercised by the employee would not

be as severe as in Option II, the British Offices Life Table (O^'^^)

was selected as the basis of this charge. Compound interest at

4 per cent., which is to be guaranteed by the Federal Government

as an aid to the plan, was used in computing the figures for Options

II, III, and IV.

Census Bulletin ISTo. 12, " The Executive Civil Service of the

United States," giving statistics as of July 1st, 1903, was used

as a basis for determining the amount of annual appropriation by

the Federal Government to provide annuities for old employees.

As these data were not considered sufficiently recent, the Census

Bureau has compiled new statistics as of July 1st, 1907, which will

be used this Winter in revising the figures already obtained.

The chief requirement in determining the annual appropria-

tions was that the amounts be the maximum required to provide

these annuities. For this reason, although the right of an employee

to an annuity from the Government is to be relinquished upon

withdrawal or death, the withdrawals were disregarded and deaths

alone considered in obtaining these figures. The method pursued

is best shown by taking a particular age attained, as age forty-

five in Group I, the age of retirement being sixty years. The total

of the annuity payments based upon 1 per cent, for each year of

service of the average salary for the past ten years was obtained

for each age, and then discounted by the probability of dying

before reaching the age of retirement. As the ages given in the

Census Bulletin were for last birthday, and, consequently, the aver-

age age understated six months, and, as the annuity at retirement

is to be payable quarterly, the factor —^ was considered to be a

safe approximation. To obtain the amount of annuity payments

for employees now aged forty-five during the second year and after

retirement, the above result was multiplied by the factor -r^^ and

so on each year to the end of the mortality table. Wlien these

calculations had been completed for all ages and groups, the results

were arranged and the total appropriations necessary to provide

annuity payments in 1908, 1909, and later years were obtained.

The mortality table selected as the basis of these computations

was the American Experience Table of Mortality. This decision

was reached after consideration of the effect of the conditions in-
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volved in this part of the proposed plan upon the amounts of

appropriation and all other information obtainable which would

throw light upon the character of the class under observation from

the standpoint of probable longevity. As stated before, with-

drawals, other than by death which take place before the retirement

age is attained, will tend to decrease the amount of annuity payments

each year. These amounts will also be diminished because of the

fact that there are many employees at the older ages, such as old

soldiers, who have been in the service but a short time and who are

receiving small salaries—virtually pensions—for unimportant work,

who will be allowed to retain their positions rather than be retired

upon an annuity which would be but a small percentage of their

annual salary. For these reasons, and because of the standard of

the mortality table adopted, the appropriations determined would

seem to be a safe outside estimate of the amount necessary to

provide the annuity payments.

To establish and maintain this savings system, although it might

require considerable clerical work, should not prove a difficult

task. From a table giving the amount of $1.00 per month at 4

per cent, compound interest for certain terms of years, the amount

of accumulated savings at retirement could be easily determined

for any age at entrance. At each increase in salary, the table could

be entered for the amount of monthly increase for the term of

years remaining before attaining the age at retirement, and the

value thus obtained added to the amount of accumulation which

was being provided for under the old salary. A card could be

written for each employee upon which could be kept his account

and, in addition, other data which could be used in obtaining the

mortality experience, rate of withdrawal, and other valuable in-

formation in regard to the members of the Classified Civil Service.

Because of the large number under observation, the experience

could safely be subdivided to show the mortality of employees in

the District of Columbia, as distinguished from the other main
division of the Service, elsewhere; also tlie experience in certain

branches of the Service, such as Postal Railway Clerks and City

Letter Carriers, which are affected by conditions peculiar to these

classes of employees. The experience thus obtained would not

only prove of considerable statistical value, but would serve as a

guide in future valuations or adjustments of the plan.
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An Instructive Mortality Experience.

M. M. DAWSOK.

Perhaps insufficient attention has so far been given by actuaries

to an investigation of the period in life when the gradual decrease

of the death-rate, which sets in from birth, comes to an end, nor-

mally, and the gradual increase of the death-rate commences which

becomes more and more marked as old age advances.

Dr. Farr's famous English Life Table No. 3 showed this period

at age 13, for males and females.

The general supposition has been that it is not above age 12 or

that, in any event, it is not beyond early maturity.

The recent British investigation of insured lives (up to 1893)

seemed to show, however, that the period may even be above the

age of legal majority.

As to mortality among women, all investigations or nearly all

show that, whatever the relation to death-rates among men at the

same age, there is a marked increase during the ages when maternity

is most common and a gradual subsidence. And as maternity is

possible and not infrequent before complete maturity is attained,

it follows that the decrease may yield to an increase prematurely,

because of the intrusion of this extra hazard.

There are a priori reasons, however, for believing that, under

especially good conditions as to race, heredity, habits, climate, hy-

giene and sanitary surroundings, the lowest death-rate among men
should be when they are in their prime and just before the powers

begin to fail, by reason of decline into old age. What has already

been cited, tends also to confirm this notion.

Recently I have investigated a mortality experience among in-

sured lives, covering in all 61,564 lives and 403,466 years of life,

and a period of observation of 30 years. The experience is that

of the Minnesota Grand Lodge of the Ancient Order of United

Workmen, up to and including 1906. In this experience, a most

extraordinary demonstration of the foregoing proposition has been

found.
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Discarding all exposures and deaths within the calendar year of

admission and the four calendar years next thereafter, the statis-

tics for the remaining calendar years, embracing 28,033 lives and

202,634 years of exposure, were united at attained ages to form

an ultimate table. This, graduated by the Graphic Method applied

to central death-rate of groups of five ages each, showed the lowest

death-rate at age 32.

That this is not accidental, also, nor peculiar merely to the

ultimate section of the table, is shown by the fact that the lowest

death-rate for each of the first five calendar years of duration was

found at the following ages, respectively, viz:

First year after entry 54,967 lives. Age 31.

51,297 years of exposure.

Second year after entry 45,030 lives. Age 37.

42,723 years of exposure.

Third year after entry 37,486 lives. Age 29.

36,088 years of exposure.

Eourth year after entry 31,994 lives. Age 31.

30,963 years of exposure.

For the year of entry, the graduation of the experience, embra-

cing 61,564 lives and 29,671 years of exposure, showed, on the

contrary, an increasing rate of mortality, from age 18, upward.

Various theories to explain this departure might be advanced,

such as that deaths within so short a time after medical exami-

nation, are either accidental or in consequence of the sudden

onslaught of fatal disease, the liability to both slightly increasing

as one approaches middle age. The increase is very slight and

gradual, however, from .00175 at 20 to .00195 at 30, .00213 at 35

and .00233 at 40. This is for an average period slightly under

six months; the mortality indicated is only moderately low for

freshly selected risks, and there is no indication of remarkably

close and discriminating medical selection.

The population of Minnesota is very largely of Scandinavian

origin; the race and heredity, therefore, are unusually free from

weaknesses. The habits of the people are good and very rarely

effeminate in any case. The climate is with an abundant rainfall

but free from humidity, cold in winter but rarely chilly and damp.

The sanitary conditions, especially as to water and drainage, are
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good throughout the state; and pure air and cleanliness have

constituted singularly simple but effectual hygienic measures.

The censuses have long shown a most remarkably low death-rate

for the entire state and also for its largest cities.

The experience seems to show, conclusively, that under such

conditions the weaknesses which predispose to early disease and

death are not present and that, left thereby to its normal and

reasonable course, the death-rate tends to diminish throughout

youth and to the ver}^ verge of middle age.

This experience is also accompanied by an extraordinarily favor-

able death-rate, even during and after middle age, tending to show

that, under these conditions, when a very unusually large pro-

portion of the lives have reached age 35, they set out from that age

with vigor little sapped by vices of the constitution, irregularities

of habit or inroads of disease, and with greatly improved chances

for attaining a ripe old age.

It should be said, before leaving the subject, that the experience

investigated is composed of lives which were insured on the " flat

assessment " or ^' equal levy " plan, i. e., with each member, without

regard to age upon admission or attained age, paying the same

assessment as every other member. This plan was still in use at

the close of the observation, the net mortality cost to each member
in 1906 being $11.00 per $1000 of insurance. The number of

assessments has gradually increased for some years. Apparently,

as would be expected under conditions so favorable,—so decep-

tively favorable,—there has been little or no adverse selection of

any kind.

The graduation was made by Mr. C. W. Jackson, A. A. S., under

my direction.



292





J M-rirr:



295



296

(Table 3.—Year 1 Continued.)

Age.

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

Age.

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
46
46
47

?,
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Age.

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

TABLE 3.

Adjusted DEATn-RAXES. (Gbaphic.)

Yeab 3.

Deviation.

+ 1

—I
+1
—2

—1
+4

—1
+2
+1
+2
—1
—2

—1
+1
—1

+1

9,
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(Table 3.—Year 4 Continued.

)

Age.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

9.
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(Table 3.—Ultimate Continued.)

Age.

46
47
48
49
50
61
52
53
54
55
56
57
58
59
60

%
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Abstract of the Discussion of Papers Read at

THE Previous Meeting.

ACTUAEIAL NOTE ON SUMMATION FOBMULAS—D. E. KILQOUB.

Vol. X, Page 1.

Wbitten Discussion.

Mb. Hendebson: This paper brings out very clearly an analogy between

Lubbock's and Woolhouse's formulas and exhibits a very direct method

of deriving the constants in those formulas. Unfortunately, however, the

clearness of this analogy is somewhat obscured before they can be put in

their final form and this would seem to suggest that a. somewhat different

viewpoint might make the analogy clearer. I think also that the symbolic

method enables the essentials of the various operations to be more clearly

exhibited.

The problem of both formulas is to express in convenient form the value of

n n n

In other words, we desire to find the correction to be applied to the sum
for unit intervals in order to obtain the sum for fractional intervals.

In Lubbock's formula this correction is expressed in terms of finite differ-

ences, whereas, in Woolhouse's it is expressed in differential co-eflBcients

and the two expressions being different forms of the same function neces-

sarily reduce to one another.

The correction may be expressed symbolically as follows:

{,i+i)"_i}[- 12 ^-|„,

n{(l + i)»-l}

The expansion of the expression
a"

^° ascending powers

n{(l + Ar-l}
of A gives us immediately Lubbock's formula. This expansion is easily made by

l_

expanding nj (1 + A") — 1 j hy the binominal theorem and dividing into unity,

If, now, we express this operator in terms of differentials, we have

1 1

n eD— l

n(e"-l)
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which may be expanded in ascending powers of D and gives Woolhouse'a

formula.

The symbolic method suggests the derivation of a summation formula

in terms of central differences. Using the notation of my recent paper

on interpolation the operator takes the form

V"^2^ / \

Expanding now cosh -^-~ and sinh -^ in ascending powers of sinh -^ or -^

we get

J. r__!l_ziILJ_ ^ 2*
^•••7 _ ^-1

1 p n \ 7r / p^ n \n' J \iv ' P \_

VT"^ i
'25"^

(5
2*"^

-(f-i)
n=— 1 p^ (n' — l)(9n»— 1) ^_

<r 2n= ' 2^
"*"

24n* '2* _iLi"~l
p \ w^— 1 p" (n"— l)(9n'— 1) ^_ " p ' 2n

6n* ' 2'
"^

120n* * 2*

(n'-l)(lln'+l) /^_^„1 <r
,
n-1
2n

„_1 „»_1 (n«-l)(llnH-l) 3 »

<^P+^ n^^KZl <rp5— &c.

_^j- n"-! p'
,
(n'-l)(lln'+l) _p1 _ o \ ^,

~ 2n 1271^ '^
'

720n*

or — K + «].+M2 — «m-l )

+ ^

720n^^
"P^^'m-^) &^'

where it will be remembered that a-p expresses the operation of forming

the first central difference and crp' that of forming the third.

Where the upper limit of summation is such that u^ and all its

differences vanish, we have

I n 1 7i2 2

720^*
<^P\ + &^-

11
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Byputting cp=A-~A^ + ~A'-~A*^&c.

and V = A'— -|- A* + &c.

this may be transformed into Lubbock's formula, and by putting

<rp= D + 4- -D' + &c.

and o-p^= Z>* + &c.

it transforms into Woolhouse's.

This formula shares with Woolhouse's the advantage that the second and

fourth difference corrections vanish, but it requires the computation of

values outside the range of summation.

Obal Discussion.

Mb. Blackadar: I have not anything prepared on this subject, but

I desire to congratulate the students here present in having the advan-

tage of Mr. Kilgour's proofs of these two formulas—Lubbock's and Wool-

house's. If they have them before them in their studies they will find

them of the greatest benefit, both from the directness and similarity of

the proofs.

Mb. Dawson: Mr. President, I merely want to say that when these

proofs were brought to my attention, before Mr. Kilgour had become a

Fellow, they were submitted by me to the Council; I was immediately

struck—as one who is not so very far from having been a student himself

for examination—with the great simplicity that marks these particular

demonstrations, and I do believe that students will find it exceedingly

wise to use them instead of the demonstrations given in the Institute

text-book.
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DOUBLE INTEKPOLATION—H. N. SHEPPARD.

Vol. X, Page 5.

Written Discussion.

Mb. Bradshaw: In this paper Mr. Sheppard has ingeniously de-

veloped a formula involving two variables which may be applied in the

calculation of functions where only one life is involved, but which will

probably be found more useful where more complicated benefits are con-

cerned. It has occurred to me, however, that the resultant formula

might be obtained more readily and the following demonstration is sub-

mitted in which it will appear that Finite Differences alone are used,

thus avoiding the complications arising from the introduction of the

Differential Calculus. Adopting the usual notation and expanding the

functions in the ordinary way we have, assuming the intervals of differ-

encing to be unity,

/(x + a, y + /3)

=/(a; + a,y)+ ^A'fix + a,y)+ ^^^j=^ A^y(x + a, y)

H
j3

A'y(x+ a, y ) +

a(a—\') afa— l)fa— 2)
=/(x, y) + aA/Cz, y) -f ^-j~^ Ay(x, y) + -^

^
A^Kx, y)

+

+ pAy(x,y)+aPA'Af{x,y)+^^:^^^A'AY{x,y)

+
-\

[2
^ A^> y) + p A'2A/(x, y)

+

+
j3

^'Vi^, y)

+
=f(x+ a, y) +f(x, y + /3) -f(x, y)

+ a/3A^A/(x, y) +'j||(a-l)A'A2+ (^-1)A"'a|/(x, y)

where differences of order higher than the third are neglected.

If the intervals of differencing are m and n respectively, we have

/(x+ a, y + ^)

=/(^+ «, y) +f(^, 2/ + /3) -fix, y)

+ ^A'A/(x, y) +2^ {(^-i)a'A^+ (^-i)a«a}/(x, y)
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Mb. Stbonq: In passing from simple to double interpolation the

complexity of the problems is enormously increased; this increase is proba-

bly greater than in the corresponding transition in Calculus because in the

latter the standard Taylor's formula can be readily extended, theoreti-

cally at least, to the field of two independent variables while the corres-

ponding Finite Difference formulas do not to the same degree lend

themselves to such an extension. When in addition to the difficulty of

double interpolation we consider that most of the practical problems to

which it would be applied can be solved more or less accurately by linear

interpolation, we find a reason why the literature of the subject should

be so meagre.

The one paper on this subject which has in the past been presented

before this society was that of Mr. Hardcastle; read in October, 1905.

This paper, by using finite difference methods upon a matrix of elements,

derived a difference expression of order (n-\-m— 2) where n and

m are the dimensions of the matrix; that is, of an order equal to the sum
of the orders to be obtained by differencing rows and columns.

The present paper in many respects is in contrast to Mr. Hardcastle's.

Instead of using finite difference methods, its basis is the Taylor calculus

formula for two variables—this is transformed into finite differences by

the third difference method of the Institute Text-Book and then simplified

to a final formula; instead of making use of a matrix of elements it uses

a triangle only, and instead of the difference equation obtained being of

higher order than the linear difference equations to be obtained from the

same triangle, it is of the same order. The formula given is for third

differences only; to extend the method to a higher order, a new formula

must be had by retaining more terms in the Taylor formula and then

using more differences in the transformation formulas. As a test of the

accuracy of the results the formula gives, I interpolated the joint annuity

for the ages 33 and 23 from the annuities at five year intervals using the

Mutual Benefit 3 per cent. American Experience Tables. The result

obtained was 16.76568 while the correct figure is 16.76584 which shows

a good degree of accuracy.

In order to reach Mr. Sheppard's results it is not however necessary

to employ double interpolation since the formula he derived may be

obtained as an analytical expression of a special case of a general method
of successive linear interpolation. This method may be briefly described

thus; form a triangle of values like Mr. Sheppard's; interpolate hori-

zontally for w^ Q, then from this interpolate vertically in the column x = h

for Uf^j. having first adjusted the successive differences so that they will

be the correct differences for this column.

More in detail the method is as follows:

Form the triangle of known values

^0,0,^0,1 "(« — l)0,«nO

"0,1 "l,l «(„_1)1

"0(n — l),"l(» — 1)

"0«
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Interpolating the top row we get m^ q. We then wish to interpolate verti-

cally in the same manner along the column x= A to Uf^j^. To do this it

is necessary to adjust the successive differences so that they may be the

differences for this column; which can be done by interpolation of the

differences. If the triangle of u's is differenced by column throughout,

a triangle of first differences, w, is obtained: interpolation of the top

row of the w triangle gives w^q= Au^q, the adjusted first difference we

wish. By differencing the w triangle and proceeding in the same manner

we can get the adjusted second difference A^Uf^Q, etc. It is evident that

the order of the interpolating equation decreases by unity with the increase

of unity in the order of the difference which is being interpolated so that

we shall have finally A^u^q ;= A»»«^0. Having thus the adjusted differences

it remains only to use them by the ordinary method for interpolating

to «^j.

As stated above this method analytically expressed for third differences

may be put in the form of Mr. Sheppard's formula.

Where h is large relative to k, or if the differences in rows are large

relative to the differences in columns, the accuracy may be increased

without a corresponding increase in the work by interpolating by row

for Uf^Q to a higher number of differences than is used in the later

interpolation by column to «.•.,

It is evident that u^j^ should be contiguous to Uqq, where possible.
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THE ULTrMATE TABLE, 0^(5)—M. S. HAIXMATT.

Vol. X, Page 9.

Weitten Discussion.

Mb. IMacaulay: I am personally under a deep obligation to Mr.

Hallman for introducing this important subject, and not merely giving

U3 the benefit of his own views in regard to it, but collecting for us the

opinions of authorities on both sides of the Atlantic. If we are ever to

change the official table of mortality of the Dominion, the natural time

to do so would be when passing the new general act which will come

before parliament at its next session. The discussion of the merits of

Select, Aggregate and Ultimate tables is thus peculiarly appropriate. The

objections to an aggregate table, such as our present standard, the B.^,

are of course well known. The mortality predicted by it at any parti-

cular age is not that which may be expected either among lives that have

been long on the company's books, or among those which have been

recently selected. It is the mortality which prevailed in the middle of

the last century among a special group of lives of that age, assured for

varying durations from the initial year upward, the heavy mortality

among the long assured lives being counterbalanced by the favorable

rate among those fresh from the doctor's hands, the result being a mere

average. Such a table cannot exactly represent the experience of any

office, unless the percentage of lives assured under policies of different

durations should happen to precisely correspond with that of the British

experience on which the table was based. If a company's business is

comparatively new, its experience would certainly be much better than

that of the Hm table, even though its mortality should conform exactly

to that of the newly selected lives contained in the original statistics.

On the other hand, if a company should cease to issue new policies,

and its mortality should conform exactly to the original experience on

long assured lives, it would be in excess of that predicted by the Hm table.

Moreover the percentage of these new livfes in the foundation statistics

was not constant, those under five years duration varying from nearly

ninety per cent, of the total exposure at age twenty-five, to less thiin five

per cent, at age seventy-five. As the proportion of newly selected lives

is thus much greater in early life than at the later ages, it follows that

the mortality for these younger ages is reduced to a much greater extent

than is true of the mortality rates at the higher ages. This distortion

of the mortality table has the effect of artifically steepening the mortality

curve, and that of course means an artificial increase in the reserves,

as compared with those required by any table in which the mortality

curve has not been altered by the effects of selection. As Mr. Hallman
points out, an aggregate table has now few defenders in actuarial circles.

Two alternative forms of table still remain to be considered, and each

of these has its advocates. Select tables are based upon the theory that

each group of lives that enter at the same age, should be kept separate
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from those entering at other ages, the mortality in each group being

reduced during the early years by the effects of the initial selection. The

other method is that based on the opposite idea of eliminating theoreti-

cally all effects of selection, by using only the experience on policies after

their first five or ten years of existence. The difference between these

two systems is therefore radical and irreconcilable. There is much to be

said on behalf of both contentions. Personally I prefer an ultimate table.

If a company in all its assurance calculations assumes the highest rates

of mortality which it is ever likely to experience, even when its policies

shall have been in force for a quarter of a century, why is it not acting

prudently and conservatively? It is true that its managers may hope

by careful selection of risks to save a percentage of this mortality,

especially in the early years of the assurances, but are they not acting

wisely rather than otherwise if they take no account of this hoped for

saving, but leave it as a margin for future contingencies? I think the

ordinary unsophisticated business man would say so.

I will be reminded, however, that select tables actually bring out

heavier reserves than do ultimate ones, and that they therefore must
be the better. As Mr. George F. Hardy well says, however, in one of

the extracts quoted by Mr. Hallman, this by no means follows. The
most suitable basis of valuation is not necessarily that which brings

out the highest reserves. If an ultimate table brings out reserves whose

absolute sufficiency cannot be reasonably be questioned, what more la

required ?

It is well, however, to consider for a moment just why the reserves

brought out by a select table are higher than those called for on the

ultimate basis. This brings us back to the old theory of suspended

mortality, of which we heard so much a quarter of a century ago. The
basic supposition is that the amounts nominally saved in the early years

of policies, as the result of initial selection, are not really saved at all,

and that the mortality in later life will be increased to just that extent.

This might be true if the comparison were made with an aggregate table

which would represent in the total the experience of the particular com-

pany in question with absolute accuracy. It is not, however, with any

aggregate table that we are making comparisons, much less with an

aggregate table of absolute accuracy. The comparison we are now making

is with the ultimate table, which provides throughout for the highest

rate of mortality which may be expected to prevail even after the effects

of medical selection have worn out. Is it necessary then to provide for

an extra mortality which will never be experienced? If any company

wishes to voluntarily set aside unusually heavy reserves, it should be free

to do so, but that does not mean that such reserves are necessary.

It may be contended, however, that it is not fair to any policyholder

to calculate his premiums on the supposition that his group of entrants

will experience a higher mortality than the one it is actually expected

to experience. Since, therefore, it may reasonably be expected that the

mortality will be reduced in the early years as the result of medical

selection, it is claimed that the assured should get the benefit of that
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lower mortality, either by a reduction in his premium, or by a special

allowance of profits. But is this argument sound? How is this favor-

able initial mortality produced? The agent brings new lives to the com-

pany, and the doctor eliminates those that are undesirable. If there were

no agents, there would be few fresh lives, and if there were no doctors,

there would be no selection. The benefit is the result of the joint action

of agents and medical examiners. But agents and doctors have to be

paid for these services. To whom should this expense be charged? To

the old policyholders? Should not the new members, as far as possible,

pay their own way? The initial saving in mortality it seems to me is

directly due to the expenditure by the company in its agency and medical

departments. But for this there would be no such saving at all, and it would

appear, therefore, eminently right and proper that it should be considered

not as a real saving but merely as an offset to that extent of the

expense. It is only by looking solely at the one factor of mortality and

closing our eyes to all others, that we can say that a new policyholder

is overcharged if we assume the full ultimate rate of mortality in all

calculations from the commencement of the policy. When we look at the

mortality and expense combined, we find that the cost of a new assurance

is actually greater in its early years instead of less. It is moreover not

through any action of the new life that the favorable mortality exists,

and to give him the benefit of this favorable mortality, while charging

the expenditure by which it was secured, or any part thereof, to the

old policyholders, would seem to be unjust.

In Great Britain it is customary to calculate the premiums on the

select basis, and of course in such a case an argument could be adduced

in favor of carrying the same principle into the valuation of the policies,

in order to be consistent throughout. On this side of the Atlantic,

however, the calculation of premiums on the select basis is rare, and

in fact I am not sure that at the present time there is any company on

the Continent whose premiums are thus calculated.

The merits of the two plans may perhaps be better understood if we

contrast two suppositious companies. We will assume that one is very

careless in its selection of risks, and has 9. mortality throughout which

is equal to the ultimate table. The other is particularly careful, and

for the first year of its policies has a mortality of only forty per cent,

of the ultimate, not reaching the full ultimate rate until its assurances

are say ten years in force, its mortality thereafter being the same aa

that of its neighbor. If the experience of these two companies were

combined, the result would be a select table showing a substantial re-

duction in the mortality for the first ten years, and the full ultimate

rate thereafter. The ultimate table thus found would be a thoroughly

safe basis for both companies. The suitably of the select table would however

hardly be so clear. To penalize the conservative company, and to require

that, because it had by its o^vn carefulness succeeded in reducing the

mortality in the early years of its policies, it must, on this very account,

set aside higher reserves than if its mortality had been equal to the

ultimate rate throughout, would hardly seem entirely reasonable.

I myself am strongly of the opinion that as the initial saving in
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mortality is due solely to expenditure by the company, the saving should

be put against such expenditure and should not be taken into account

at all in the calculation of the reserves. This initial saving is, more-

over, so uncertain, and varies so much in different companies, that it

is unwise to assume that all companies must necessarily have it. I

therefore favor the elimination of medical selection entirely from the table

to be used as our standard, and agree with Mr. Hallman in preferring

one calculated on the ultimate basis.

And now we come to the consideration of individual tables. Mr. Hall-

man has referred to the fact that the Om(5) table is based upon a much
larger experience than the H". The exact figures are as follows:

Hm Om(5)

Entrants, - - 130,243 411,340

Exposed to risk, 1,200,400.5 5,324,862

Died, - - - 20,521 129,001

The Om(5) table is thus based on a very much broader foundation

than the Hm. It also includes the experience of sixty British offices,

whereas the Hm had but twenty. It, moreover, has the advantage of

being more modern and more applicable to these days of improved sani-

tation and surgery. All exposures before the year 1863 were excluded,

the period embraced being the thirty years ending on the anniversaries

of the policies in 1893. As ultimate tables the Om(5) and O^dO) cer-

tainly take rank as the very best in the world. The Om(io) has in

its favor the fact that by excluding the first ten years of each as-

surance the effects of selection are more completely eliminated, while,

on the other hand, the 0^(5) has the advantage of greater numbers,
and of having many tables based on it already worked out. The differ-

ence between them is quite trifling. If we in Canada are to make any
change in our legal basis of valuation, I certainly think that it should

be to one or other of these ultimate tables.

One of the most remarkable facts in connection with the 0^(5) and
Om(io) tables is, their wonderful closeness to the Hm. The similarity

Is impressive,

COMPABISON OF q^ PER 1000.

Age Hm Om(5) Om(10) Age Hm Om(5) OmCIO)

20
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In a comparison which I prepared a year ago for our Royal Com-

mission. I pointed out that the reserves by the Om(io) table, with

314 per cent, interest, amounted to 99.6 per cent, of those required by

the Hm table with the same interest, in the case of a typical company

five years old; to 99.7 per cent, of such reserves in the case of a typical

company ten years old; and to 99.5 per cent, in the case of a similar

company twenty years old.

These figures would apparently indicate that the sanitary and other

improvements of the last half century have been exactly sufficient to

equal the saving in mortality formerly obtained by medical selection, so

that lives assured for ten years, and thus as free as possible from the

efl'ects of selection, are now almost exactly on a par with the groups

of lives of the previous time of the same ages, which included those fresh

from the doctor's hands. Moreover, curiously enough, these benefits of

modern civilization and increased knowledge would seem to have been

distributed throughout the various ages of life in almost precisely the

same proportions as the benefits which resulted from the introduction

of the varying percentages of new lives in the previous experience.

This is certainly remarkable and unexpected. It follows from it, how-

ever, that if we in Canada retain the Hm table as our standard, we
are practically getting the same results as if we were to adopt the

Om(5) or the Om(io) table as our basis. In other words our present

table is in practice actually equivalent to an ultimate table. I myself

however, would rather see Canada get the credit of adopting the modern

ultimate standard, even though the actual difference in efi"ect would be

but little. That, however, is a question upon which I have no desire

to press my views beyond those of my brother actuaries.

Some facts in regard to the 0^ table itself may not be out of place in this

connection. The general objections to it as an aggregate table need not

be repeated. There are, however, certain objections which apply to it

in particular. Mr. Hallman has pointed out that, unlike the 0^(5)

table, the O^ is not graduated by Makeham's formula. He also quotes

Mr. George F. Hardy, to whom the very difficult and important task

of graduating the tables was assigned by ithe committee of actuaries.

Mr. Hardy says " with respect to the two tables, the Om and the Om(5),

I must confess that I regard the latter as by far the more important."

Mr. Hallman is right in stating that the opinion of such an authority

as Mr. Hardy, on the merits of the different tables, after subjecting

the data necessary to the minutest analysis, is significant and of the

very highest importance.

If we examine the basis of the 0^ table carefully, we may I think

discover a .special reason why the Om table is of less value than the

corresponding ultimate one. The British actuaries, in their desire to

get a thoroughly modern experience, excluded everything before the anni-

versary of each policy in 1863. The previous existence of every policy

was ignored. For example, a policy issued in 1853 on a life which in

1863 had reached forty years of age, was not included at all in the

experience under age forty, but was then added to the group aged forty
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who had been assured ten years. For an ultimate table, and in par-

ticular one from which the first ten years were to be excluded, this method

was unobjectionable. For an aggregate table, however, such as the 0",

it introduced a new and utterly disturbing factor. The objection to an

aggregate table, as already mentioned, is that the mortality rates for

early life are unduly depressed by the inclusion of a large number of

newly selected lives at those ages, thus making the mortality curve

unnaturally steep, and increasing the reserves. The effect of the British

regulation was to greatly accentuate this objectionable feature in the

Oil table. If, for example, at age forty a great mass of additional livea

were included for the first time, these lives being assured for ten, eleven,

twelve, fifteen, twenty or thirty years, it is evident that the proportion

of lives at that age which would be subject to the full ultimate mor-

tality would be much greater than in an aggregate experience prepared

in the ordinary manner like the Hm table itself. The addition of great

numbers of these long assured lives which were included for the first

time on their anniversary in 1863, naturally raised the mortality rates

for the latter half of life, causing these rates to approach much more
rapidly to the ultimate or maximum. The extent of this influence may
be seen by the following table.

Proportion of Lives over Five Years Assured.

Hm Om

(1)
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It will be noticed that the percentage of lives assured for more than

five years to the total exposed at each age, increases very much more

rapidly in the 0" experience than in the Hm, for the reason already

stated. The result is to still further steepen the mortality curve for

the first half of life. This in its turn has the effect of still further

abnormally increasing the reserves on policies taken out early in life.

This is clearly brought out in Mr. Hallman's paper, where it will be

noticed that the total reserves by the Om table are about two per cent,

higher than those by the Om(5), and from one to one and a half per

cent, higher than by the Hm. If these extra reserves were really re-

quired, we of course should at once begin to set them aside, but since

they are due solely to a peculiarity in the mode of compiling the statistics

on which the table is based, they become merely an evidence of the

unsuitability of the table in question. The Hm table which we at present

have provides reserves considerably heavier than those required by the

American table in use in the United States. The American table, how-

ever, is admittedly thoroughly safe, even as an ultimate table for policies

of long duration. If the companies of the United States are safe in setting

aside merely the reserves called for by the American table, the Canadian

companies are still more secure in setting aside, as at present, the

reserves called for by the Hm table, and still higher reserves are certainly

unnecessary. If we in Canada are to make any change at all in our

standard, I think that it should be to one of the ultimate tables—either

the Om(5) or the 0^(10).

Mb. Nichols: The qualifications which render a mortality table best

suited for office purposes will probably continue to be a disputed question

with actuaries, so long as opinions differ on those various questions of office

methods and theories of the business which underlie it. It can best be

answered, if at all, by those who have a wide practical experience in

office work. I shall only attempt to point out what seems to me some
of the important factors to be considered in reaching any conclusion.

If by reason of statutory restrictions, or for any other cause, the abundant

adequacy of such a table is relied on as a spurce of security merely, and
expenses are to be provided for by means of premium loadings, we evidently

have very different conditions to deal with than in the case of the British

offices, where, according to Mr. George King in his recent opinion on the

proposed Canadian legislation, the loaded mortality table and low in-

terest rate are looked to as the provision for expenses, while the pre-

miums are loaded simply to provide bonuses. According to this dis-

tinguished actuary, the practice of ear-marking the profits derived from

any particular source, is like an attempt to decide whether the house-

hold expenses should be paid from the investments or earnings of the

householder. The legal restriction of expenses to premium loadings is

both unwise in practice and unsound in theory. It is a direct encourage-

ment to extravagance in case of an old company loaded with renewals,

and a compulsion to unduly raise its rate on the part of a young com-

pany with but little old business. The more appropriate Table, therefore,
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under the British System, might be totally different from that which would

be best adapted for the so-called reform legislation of New York.

Apart from this, I assume that other things being equal, the selection

should be determined by the table which is most likely to express the

future experience of the company and preserve equity among the various

classes of policyholders. As between aggregate, select and ultimate tableg,

it is obvious that the former at no age represent the actual risk of the

individual policyholder. At best they are a mere average of the experi-

ence of classes which are distinct as to their policy ages, an average

which must vary from the expected experience, according as the per-

centage and distribution of new business may differ from that of the

experience from which the table was compiled, and in which the dis-

crepancy between the actual individual risk and the tabular is greatest

at the younger ages. It is both inaccurate and out of proportion as a

measure of individual risks. The strongest argument for its use, it seems

to me, is that its inaccuracies may be offset by the initial cost of pro-

curing the business of which the ordinary net premium valuation gives

no recognition.

The question of equity in the use of such a table must largely depend

it would seem, on the practical feasibility of separating the classes.

Insurance is based on our ignorance of the individual risk, combined with

our knowledge of the class to which it belongs. If the actual after life

of the individual were known, or that of his class were unknown, there

could be no insurance other than a gamble. Equity requires that the

individual should be classified according to our knowledge. There was
no injustice done when the early fire underwriters of Philadelphia charged

a uniform premium for every building regardless of its character, pro-

vided it was free from shade trees, for all they knew was that some shade

trees had once prevented the extinguishment of a serious blaze. It would
be madness for the modern fire underwriter, with his knowledge of risks,

to do the same thing. The moment we learn that any group of risks may
be separated in distinct classes, with differing costs of insurance, we are

bound in equity to deal with them as separate, if practical conditions

will permit, and competition will usually compel it. The chief reason

why no consideration of occupation is allowed to enter into the premium
rate and age has been made the only factor, is its practical necessity.

But in the case of classes separated by policy years, the same argu-

ment no longer holds good. Select mortality tables have been prepared

which follow the history of such classes to the end. As between the select

and the combined select and ultimate, however, it might again be claimed

that selection ceases to exert an important influence after the first five

years and thereafter the member merges into the general class represented

by the ultimate table. Therefore, a select table need only to be applied

to the early policy years and thereafter the ultimate may properly be

used. It may be noted in this connection, that where both aggregate and
ultimate and select tables are constructed from the same data, the obser-

vations included in each separate age table of the latter must necessarily

be few as compared with those of the former and hence the risk of fluctu-
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ation must be much greater. This objection, however, would only have

force where the observations are too few in number to produce a reliable

average, and here is one of the advantages of the employment of Make-

ham's Method of Adjustment. If that law has been found to satisfac-

torily apply to the aggregate observations, a determined value of q for

these is obviously applicable to the elements of the select table and the

remaining constants may be left to express the special law of deviation at

the special age. Even if the experience be limited, the aggregate results

of all ages under a select table will tend to counterbalance the fluctua-

tions of each particular age, and unless the weight of observations in the

company's experience at each age is radically different from that on which

the select tables were framed, the aggregate results of such a table may
be expected to give more accurate results than if an aggregate experience

were used. Hence, I am disposed to agree in the main with the views

both of Messrs. King and Hardy, that a select table furnishes the best

measuring rod, and that the O^KS) table graduated as it was, was much

more important than the aggregate 0^.

Regarding methods of graduation, whose relative merits have been so

widely discussed, there is one fundamental feature in all whose import-

ance seems not to have been sufficiently recognized. The primary object

of graduation, as has been so often said, is to remove the accidental

fluctuations while leaving the normal changes of curvature undisturbed.

If there were any abstract mathematical principle by which this could

be done, the problem of the best method would be an easy one. But
every attempted elimination of accidental fluctuations involves, as the

starting point, some arbitrary assumption based on past experience. Even
the well known law of error holds true only on the assumption based on

common experience that an average is likely to give the most nearly

correct result, or that every error is made up of an infinite number of

minor errors each equally likely. The moment these assumptions no

longer hold good, the ordinary law of error fails to apply, as may be

noted in a multitude of physical phenomena, such as the budding and
flowering of plants and the alternations of temperature with the change

of the seasons, which are governed by other, classes of frequency curves

of which the law of error is only a special case.

The ordinary summation formula employed in graduation, such as that

of Woolhouse and the rest, all assume an arbitrary weight of relation-

ship between ages approximately near as the result of previous observations

and comparisons and deduction. It is a matter of expert judgment rather

than accurate determination. Even the tests of the results usually em-

ployed are not necessarily conclusive of their accuracy. De Morgan long

ago claimed that the most accurate conclusions which could be drawn
from a mortality table were not through its graduation at all, but by

the employment of the total ungraduated data in the calculation of the

annuity. The graphic method is simply the abandonment of all ar-

bitrary mathematical assumptions as to the relationship between the ages

and the substitution of expert judgment based on the appearances of

the curvature.
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Now, the so-called law of mortality, whether represented by that of

Gompertz or Makeham's modification, is like the rest based on the results

of observations and experience. But they are of a broader and more

universal character. The death rate according to age is regulated by

causes. The general uniformity of this death rate among large classes

observed on, in every civilized country shows that within certain limits

these causes must be more or less uniform in their operation. They must

be regulated so to speak, by some force or forces having a more or less

definite character, and tlie expression of those supposed forces and their

relations in mathematical terms is called a law. I do not believe it is

a mere accidental coincidence, that the application of Makeham's formula

is found to fit so closely to mortality observations gathered under widely

different conditions and in widely separated countries. The very fact

that in the case of these British Tables, it is found to be suited

to the ultimate, but not to the aggregate experience, and that

when employed in youth or extreme age it needs to be supplemented,

if used at all, while during the main period of mature life, it ex-

presses the curvature with only such modifications of the constants as

may be assumed to be of local and incedental character agree in its

form as an expression of the forces involved. Its use is the application

of broad general principles that have been found to regulate and direct

the forces upon which mortality, according to age' depends. In so far as

age factors control that which is to be expected, rather than circumstances

which may be merely accidental and temporary with the observations

dealt with, its claims to superiority are manifest.

I do not consider that an adjustment by Makeham's Law should be

looked on, as it so often is, as one which is entitled to less weight than

the ordinary summation methods. On the contrary, it is the most scien-

tific of them all where found to be adequate, since it is an attempted ex-

pression of the actual causes at work as deduced from observations that

are world wide. This, in addition to its acknowledged practical superi-

ority as an expression of the law of uniform seniority. Had the original

statistics, on which the American Experience is based, been so graduated,

instead of merely the results of a previous graduation, Mr. Himter'a

modification of that Table might be better entitled to the claim of accuracy

than the table itself.

The strength of this argument obviously increases as the observations

become fewer and more imperfect. We may have a set of observations

so limited in number that no summation between ages nearly related

will eliminate accidental fluctuations. Here the application of such a
law as that of Makeham, embodying the results of a wide experience on
a wide range of ages is likely to be far more accurate. On the other hand,

we may have observations so enormous in number that their probable

accuracy outweighs any law deduced from past experience and the utmost
modification called for is between closely related ages. Between these

two extremes may lie any number of intermediate conditions, and it is

easy to see that a method of summation, which in one case might best

express the probable relation between adjacent ages, might not do so
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in another. One graduation may best be made by dealing only with three

or five adjacent ages, another with seven and so on. For this reason

the disputes which have arisen regarding the best method have generally

led nowhere. They have failed to take into account that most important

factor, the probable fluctuations of the ungraduated facts as measured

by the magnitude or other conditions of the observations themselves.

As I said before, experience and arbitrary judgment must, in the end,

lie at the foundation of any graduation. The superiority of Makeham's,

or any other method, must ultimately be judged by the comparison of

its results with the ungraduated facts, having due regard to the proba-

bility of accidental fluctuations according to the weight of those facts.

The enormous number of observations included in the 0^ tables are cal-

culated to discredit any method of adjustment which seriously disturbs the

facts. Makeham's law as being more general and scientific could only

claim superiority according as its results seem to harmonize with the

facts, but when such is the case, its superior merit may well be ad-

mitted.

The 0^(5) Table thus graduated is, by far, the largest aggregate of

selected lives ever brought together and covers the observations of the last

forty years. The number was nearly as great as that from which Dr.

Farr compiled the Hm Tables and nearly six times greater than that

which furnished the basis of the Actuaries Table, in which the average

date of the observations was some sixty years earlier, when the business

was in its developmental stage, and social and economic conditions were

totally difi"erent.

That it is a more faithful representation of the mortality to be expected

than either seems hardly open to dispute. Regardless of the accuracy

of the data, a table founded on a census of the general population cannot

be strictly representative of insurance classes, from which the lower strata

of the people are eliminated and the risks are carefully selected at their

initiation. For the mere practical purposes of a government standard,

it would seem that either the aggregate or ultimate would sufficiently

answer. Solvency of the company is after all the main object of govern-

mental supervision in the case of financial oorporations. As a matter of

fact every company in its premium loadings and interest rates provides

against an unfavorable mortality. Excessive compulsory reserves have

sealed the fate of many a life insurance corporation in the United States.

Probably no more instructive investigations of this subject have been

made than those of Dr. Sprague some thirty years ago. He compared the

results of the aggregate Hm Tables of the Institute with a select table

framed by himself from the same data. He found that in case of the

ordinary life policy, the net premiums diff'ered in some cases by over ten

per cent., according to the age and duration of the payments. In the

early ages the premiums by the select table were in excess, diminishing

as middle life was approached and thereafter the aggregate premiums
showed a corresponding increase. This can mean but one thing. With
our knowledge of the effects of selection, premiums based on an aggregate

table are favoring the younger applicants at the expense of the older and
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when loaded, the inequality is increased. Such a result might naturally

be anticipated in view of the greater influence exerted by selection on the

younger ages in an aggregate table.

No such differences in the results, however, are shown between the

aggregate and ultimate 0^ tables, as given by Mr. Hallman. In fact,

the comparison shows that there may be little to choose between them.

Whether the 0^ select would seriously modify the figures, I do not know.

The data on which the tables used by Dr. Sprague were based were, T

believe, made up of a much larger proportion of newly selected lives than

those of the Om, But it seems plain that other things being equal, a table

whose premiums differ so widely as ten per cent, from those which should

be equitably charged between the ages, must be inferior to another whose

premiums correctly measure the relative risks. Commissioner Barry,

in a recent address before the fire agents at Richmond, charged the whole

demoralization in that business and the popular antagonism against the

companies, to the favoritism shown in the premium rates of what are

technically known as preferred risks. The life underwriter can no more

afford than the fire underwriter to do a known injustice between his

insured classes.

Me. Sandeeson: Mr. Hallman's paper upon the Om(5) table raises

several important questions without attempting to deal exhaustively with

them. A somewhat disproportionate part of the paper is taken up with

tabulating the net Om(5) premiums and comparisons therewith, and also

in quoting the opinions of British actuaries. These opinions are well

selected, but it would have been of interest to have Mr. Hallman's com-

ments thereon. The tables comprising net premiums by the Om(5)

Table and the comparisons with those of other tables are of interest, but

the eight pages taken up with comparisons might have been condensed

into four by arranging the ages along the top and the names of the Tables

down the side. On the other hand, the space given in the paper to the

still more important subject of the relative reserves by different tables

is confined to one short paragraph; but to the subject of reserves I shall

return presently.

Keeping in view the proposed revision of the Canadian Insurance Act,

Mr. Hallman brings to our notice the favorable features of the Om(5)

table, and after touching briefly upon the Om and 0[m] tables he concludes

that the Om(5) table would be the best substitute for the existing

Government Standard. Mr. Hallman gives his paper the title "The
Ultimate Table Om(5)," but it is well known that in the Qm Experience
selection is not exhausted at the end of five years and consequently the
Om(5) table cannot strictly be called an ultimate table, the Om(10)

more nearly fulfilling that qualification. Mr. Hallman seems to have
arrived at his choice of the 0^(5) table in preference to the Om or the
0[M] very largely from the point of view of graduation. He finds that the
Om(5) table is graduated by Makeham's method and this involves the
principle of uniform senority, which is very convenient in dealing with
calculations where two or more lives are in question. On the other hand,

12
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the Om Table does not involve this principle and in its graduation resort

•was had to a double frequency curve. The impression left by Mr. Hall-

man's remarks on the graduation of the three tables previously referred

to is that in the graduation of the O^ Table some scientific principles

are lacking. It is not easy to follow the reasoning at this point, but

1 cannot help feeling that the writer of the paper has done less than

justice to the skill and scientific principles applied in the graduation of

the Om table as well as in that of the Oc^]. The fact that a table does not

lend itself to graduation by Makeham's formula is not in itself evidence

against its suitably. The 0^ table runs into the 0^(5) table after age

84 and practically after age 80; and when two such twin tables as the

O" and 0^(5) are identical at the older ages it is highly improbable,

if not impossible, that if the one table is graduated by Makeham's formula

with uniform constants throughout, the other can also be graduated,

I do not think it is a sine qua non that a table should be graduated by

Makeham's method in order to be considered a scientifically constructed

table. It is certainly a fortunate thing when a table can be so graduated,

but to assume that it should be capable of graduation by this formula is

to assume that there is a fixed law of mortality represented by some such

assumption as that of Gompertz. That such a physiological law absolutely

exists at all ages cannot be demonstrated, and in fact a comparison of the

Om(5) table at young and old ages with the unadjusted data will show

that a graduation by Makeham's formula does not closely follow the facts

at these extremities but nevertheless the graduation on the whole is very

satisfactory.

The new British life tables are fast working their way into actual use

in the valuation of indi\adual British companies. It may be of interest

to point out what is the trend of events in Great Britain with regard to

the respective tables embraced in the new Experience. From a recent

English publication I find that out of forty-six companies which have

adopted the new Experience in some form only nine have adopted the

Om(5) table throughout. The majority have adopted the aggregate

table, Om, while a number have adopted the Combined 0" and 0^f(5)

which gives a rough approximation to a valuation by the Select table,

0[M] Further, of the nine British companies which have adopted the

Om(5) table, there is only one that would, I think, take its place among
the front rank of active British companies and that company adopted the

table on account of a special form of distribution of surplus in use, and
it combines the 0^(5) table of mortality with the very conservative

rate of interest of 2i^ per cent, in its valuation. Among the other eight

companies which value by the 0^(5) table, two neither employ general

agents nor pay commission and have not therefore the usual reason

for adopting such a table, as the new business transacted is very small.

Two others of the eight companies are quite young life companies and

one is an industrial company. Only two of the nine companies write

new business of any dimensions and that only about $4,000,000 per annum
each. Thus up to the present it cannot be said that in the land of its



319

birth the 0^(5) table has met with tlie same favor as either the aggre-

gate table, Om, or the select table, 0[m]. Again, none of the three

Australian companies transacting business in Great Britain have yet

adopted the Om(5) table, although one has adopted the aggregate table

throughout, and another has adopted it for the valuation of new business.

Coming now directly to the subject of reserves, Mr. Hallman gives a brief

table based on King's Model Oflice of the reserves for a company twenty-five

years old and fifty years old, respectively, by diflferent tables of mortality.

I would point out that there is an obvious error in stating the reserves

on the Om and 0^(5) basis for the office twenty-five years old, the figures

given being $10,483,491 in place of $10,355,631. In this case the writer

of the paper has used the Combined Om and 0^(5) throughout, whilst

in the corresponding case of the ofiice fifty years old he has used the O^
alone for the first five years. This slip may be noticed from an observa-

tion of the grading of the two columns in the Table. The writer appears

also to have deduced his valuation not from King's Model Office reserves

direct but from the column of ratios given in Mr. King's tables. This

affects the last three figures in each case but does not change the lesson

to be drawn from the table.

The character of the reserves brought out by a table is in many respects

more important than the question of premiums and consequently it would

have been appropriate if Mr. Hallman had given some extended tables

upon this phase of the subject. The two tables that have been in general

use in the United States are the Combined Experience (or 17 Offices)

table and the American Experience table, while in Canada the Hm table

has been and remains the official standard. It will doubtless be of interest

to see how the reserves by the new British Experience compare with those

of the tables just mentioned for companies of various ages. Mr. George

King's tables in connection with his Model Office enable this to be done

and I give here a table comparing the reserves by the 0^, Hm, and 0^(5),

Combined Experience, and American Experience tables. (I use interest at

4 per cent, throughout, as that is the only rate for which the American
Experience table has been applied by Mr. King to a valuation of his

Model Office.)

COMPAEISON OF RESERVES BY KiNG'S MoDEL OFFICE. 4 PeR CeNT.

' Ul
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(Continued)

Table. 30 yrs. 35 yrs. 40 yre. 45 yrs. 50 yrs.

OK 10,000 10,000 10,000 10,000 10,000

HM
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Hallman correctly points out, a controversial question. The majority of

the British companies evidently prefer either a Select Table or an up-to-date

aggregate table \vith a conservative rate of interest, but conditions in

Great Britain are radically different from those in America and these

conditions must be taken into consideration. A valuation by an aggre-

gate table allows to a certain extent for reserves to be set aside against

an expanding business, assuming that the true theoretical reserves are those

determined by the Select table. A valuation by an Aggregate Table with

reduced reserves in the early years further provides for an expandinsj

business and the initial cost connected therewith. A valuation by an

Ultimate table or a semi-ultimate table such as the 0^(5), with dimin-

ished reserves in the early years, still further departs from the theoretical

basis.

At the present time Canadian companies value new business by the

Canadian Government standard (Hm 314 per cent.) and are required to

put up reserves materially higher than United States companies which

are required to value their new business as a rule by the American Ex-

perience Sy^ per cent, and which may in many cases also make allowance

in valuation for the cost of new business. In view of this actual situation

there may be some natural hesitation in suggesting for adoption as a

government standard a table such as the 0", which would bring out

reserves higher than the present standard. On the other hand, the Govern-

ment might hesitate to recommend a table like the Om(5) as an alterna-

tive table which brings out reserves slightly less than the present official

standard. Moreover the question as to the most suitable table for a

Government Standard is linked up to the question of allowance for initial

expenses by diminishing the reserves in the early policy years.

The reserves by the Hm table run so closely parallel to those brought

out by the new British tables that there is no urgent necessity for any
change of basis, although looking to the fact that the H" is fast becoming

obsolete in Great Britain there are advantages that would accrue from

permitting the use of an up-to-date table. Keeping in view the following

considerations,

—

1. That legislation is as a rule in the nature of a com-

promise between extremes;

2. That a Government standard should not be so severe as to

promote technical insolvency, nor so low as to encourage

companies to value upon a weak basis and thus render reas-

surance of these companies practically impossible;

3. That the usual official standard in the United States for

new business is American Sy^ per cent., which calls for reserves

materially lower than the present standard in Canada;
4. That apart altogether from the question as to whether the

Om(5) table is or is not an Ultimate table, it brings out re-

serves well graded, and adequate, from the point of view of a
Government standard;
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I am of the opinion that if any change is to be made in the Canadian

Government standard or an alternative table allowed, the 0^(5) Table

will probably meet with more general acceptance than any other, especially

if, as is probable, the continuance of the present conservative rate of

interest be maintained in the Canadian Insurance Act.

The Society is indebted to Mr. Hallman for bringing to our notice the

merits of the 0^(5) table, especially at such an opportune time, when the

revision of the Canadian Insurance Act is contemplated.

Obax Discussion.

Me. Moib: Mr. President and Gentlemen. I am afraid I have to

apologise for not being prepared with a written discussion of this paper,

but on account of being very busy with my own paper, and on ac-

count of other matters coming up I found it quite impossible to do

so. There are one or two remarks, however, which I wish to make.

It is most useful to have the opinions brought together on a subject of

such vital interest to all of us, as to whether an Ultimate, a Select or an

Aggregate Table is the best for our use. I had already expressed my
opinion in favor of the Ultimate Table and I am very glad indeed to hear

Mr. IMacaulay put it forward so strongly. I never had such a clear light

on this subject as has been afforded by the discussion which he has entered

on. There seems to me no doubt whatever that the Ultimate Table is the

better for general use, for the reasons that Mr. Macaulay has made so

clear, that it throws the saving from mortality against the initial ex-

penses, charges the initial expenses against the new entrants themselves, and

does not give that saving from mortality to old members who have not

in any sense contributed to it. There are one or two of the extracts to

which I would like to call particular attention, especially that from Mr.
Hardy's remarks, which I do not remember to have observed until it was
quoted by Mr. Hallman. He says, " The saving to an office by the light

mortality of the first few years of assurance was generally less than the

cost that the office had to incur in getting the business, and it seemed to

him "—this is the important part—" th^re was nothing in principle

against the use of a table like the 0^(5) for all purposes of the office."'

With that opinion in general I agree. I think there are only one or two
slight exceptions. For example, the charging of Term Premiums for short

period policies; Term Insurance for one year, which is very common in

Britain, or for three or five years, should, I think, be based on something
different from an Ultimate Table, because so much depends on the rapid

change in the mortality during the short period the policy is in force.

On the other hand if the Term Insurance is of the nature of Renewable
Term or Exchangeable Term, I am inclined for that purpose to favor the

Ultimate Table also.

One other point here is brought out which I am much interested in.

Mr. Hallman gives on page 22 and following pages tables showing the pre-

miums deduced from the Om(5), the American Experience, the HCm] and
GCM] Tables. The HCm] and OEm] I would ignore for the reasons Mr.
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Macaulay has expressed, but in comparing the American Experience with

Om(5) you will observe that for ages 20 and 25 the American Experi-

ence rates are higher than 0^(5). Then for the period from 25 to 60

the American Experience rates are lower. Then, at the older ages they

again become higher than the 0^X5). Now, I have very often examined

the American Experience Table and have observed the low mortality rates

that prevail from about those ages, from 25 to 30, up to 65, and I have

never been able to quite make up my mind whether that is a feature of

American mortality. If there is anyone here who can give me light on

the subject I shall be very glad indeed to have it, as to whether or not

that is a peculiar feature of American mortality or whether it is a

peculiarity of the American Experience Table which has no right to be

there. Of course that is the reason for the lower reserves by the

American Experience Table as compared with the II[m] Table to which

Mr. Macaulay directed attention.

With these general remarks I merely wish to join others in thanking

Mr. Hallman for submitting such an interesting subject for our dis-

cussion.

Mr. Sheppabd: Mr. President, and Gentlemen, I feel that this is more
a Canadian question that is being discussed, but there are one or two
things I would like to say. I was much interested in what Mr. Macaulay
had to say in support of an Ultimate Table as compared with Select

Tables, but I should like to remind him and other members of the Society

that what we call an Ultimate Table is really an Aggregate Table, although

not a complete one. I was on the staff when those tables were begun,

and, between ourselves, we used to call a table like the 0^(5) or Hm(5) a
Truncated Aggregated Table. I think Mr. Ackland was the first who
used that expression and although it never received official favor I think

it more closely expresses what that table really is than the present

expression of Ultimate Table.

My objection to an Ultimate Table as compared with an Aggregate
Table is that it brings in another varying factor, as an Aggregate Table,

being built up of a series of Select Tables involves the ratio of the

entrants, while the Ultimate or Truncated Aggregate Tables also involves

the rate of discontinuance in the entrants at different ages. Now, any cause

that would tend to upset the rate of discontinuance might not act with
equal force on entrants of all ages. I think, probably, this might be found
in the United States at the present time when, on account of the New York
law, we have a much larger issue of Term Policies. In fact in my own
company the Term Policies have increased very largely proportionately

with other years. I do not know how the average age at issue of Term
Policies compares with that of Life and Endowment, but this increase is

not so much a means of selection—at least not in the opinion of men
competent to speak—against the company as a result of the prevailing

ideas in the United States since the Investigation that what they want
is protection at a low cost. The effect of the increase in Term Policies

may be, perhaps, to change the rate of discontinuance between different



324

entrants and that will throw out the Ultimate Table based on the policies

taken out at the present time, as compared with the previous experience

of the companies. Personally I am of the opinion that on account of the

fact that we do not need to value reversions and annuities separately and

that it is just as easy to get all our functions from Select Tables as from

an Aggregate Table, it would not add to the work in any way if every-

thing were done on the Select Table basis. If that were the case the

question of selection favoring one age at entry rather than another, would

not come in. All classes would be treated equitably and such a table

as the Select and Ultimate would never need to have been introduced.

We could then have arrived at a more scientific way of taking account of

the initial cost of the business such as is suggested in Canada at the

present time, which does not need the idea of the profits from mortality

at all.

Mb. Weight: Mr. President, I may say at once that I think the Om(5).

Table an excellent table for general standard use, but observations were

made by Mr. Macaulay and by Mr. Nichols which prompt me to remind you

of a circumstance which I think it may be interesting to recall to your at-

tention, if you already know it. There is a distinguished member of our

Society, who is not present to-day, and whose absence I am sure we all

regret, who wrote me a short letter on a certain occasion that I prize

among the most valued papers I own. In it he expresses his regret that

the New York State standard of valuation was ever changed from Farr's

Table No. 3. I think myself this was a slightly drastic opinion—an
extreme opinion perhaps I should say—but it evinces a philosophical com-

prehension which was characteristic of the gentleman, and as far as I

know he has never altered that opinion. When he suggested the specialized

mortality investigation, it was in following his advice and in accordance

with the same opinion that Dr. Farr's Healthy Districts Table was taken

as the standard of measure. And why? Simply because it is a true or

pure table of mortality Mr. Macaulay in the outset of his paper called

attention to the difficulty of finding a table of mortality which will suit

the circumstances of all companies at all times. That is a circumstance

which, much to my amusement, greatly concerns our Fraternal Associa-

tions. They think they must have a table which fits their own experience.

Now, that is just what they should not have in my judgment. A true

table is enough. And so in Mr. Nichols' discussion, for determining the

deviations from normal mortality in the specialized mortality investi-

gation, he took a table in which none of the conflicting effects of selection

for or against the (Company were involved, and philosophically in my
judgment.

Just another illustration of that point. We all know that Descartes

in his discovery of the mathematical utility of co-ordinates, extended our
knowledge of the law of curves very greatly, but we know that the lines,

the co-ordinates by whicli he studied curves were straight lines; and simi-

larly a table of mortality which is derived from population experience

makes the best standard. Insured life experience is bo affected by the
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varying conditions of companies, with the special classes to whom they

appeal, the amount or proportion of new business that they do, and all

those necessarily very varying circumstances, that finding a table which

shall be a true measure in this way, ia comparatively impossible. Approxi-

mately the very best tables are those like the 0^(5) and the old Com-
bined Experience, which I think Mr. Macaulay has not employed with

the other figures in his comparison, but I think if he had done so he would
have found that it would confirm his conclusion; it is one of the best

tables for common use ever employed. And in closing I may say that

the old Combined Experience Table does not need Makehamization in

order to conform with the law of uniform seniority. In my practice I

have frequently used it as according with the law, between the limits of

youth, where the curve of mortality changes from high to low, and extreme

age, and it works practically perfectly. As Mr. Nichols said, Makeham's
principle cannot prove the law of mortality, but the law of mortality

proves the correctness of Makeham's principle. Consequently good tables

may be known to be good tables if fulfilling Makeham's ideas, or by being

suitable to find values according to the law of uniform seniority, without

change.

Mb. Moie: Mr. President, may I interpolate just one remark in re-

gard to the word truncated? And point out that the experience was not

truncated. It was exactly the opposite process that was applied. They
did not cut off the top of the experience, they cut off the bottom. On
that account it may be in a sense truncated, but not truncated as that

word is generally understood. The use of this word caused much dis-

featisfaction amongst well-informed actuaries.

Mb. Macaulay: I think most of us will agree that the effects of

initial selection will probably never wear out entirely in a properly se-

lected life business; they continue to the very end of the table; but

the major effects wear out in from five to ten years and after that the

rates reach a uniformity which, I think, justifies us in speaking of them

as an Ultimate Table. Ten years is certainly better than five, but a

comparison of the figures for five and ten years shows how very close

those two tables are.

I wish to express my very great gratification at finding that Mr. Sander-

son agrees also in recommending this table. I am very much gratified

to hear that.

Mb. Dawson: Mr. President, I expected to review, by invitation, this

paper along with another paper. I regret very much Mr. Fackler's ab-

sence; it is exceedingly xmfortunate under the circumstances, because he

could have told us whether the fact which Mr. Moir called attention to,

namely the comparatively low rates of mortality exhibited by the American

Table at ages of about 30 to 65, was explained by the data or by the

more or less arbitrary methods by which it was constructed. Which-

ever may be the case I have found in graduating tables from actual
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experience that there is a good deal of evidence that it is the first.

The thing that I referred to this morning was only an extreme illustra-

tion of it. I should not be surprised, if we had a wide-spread and thor-

ough-going investigation of experience either in Canada or the United

States, or in both, we might discover that this does not occur fortuit-

ously and adventitiously but is really a characteristic of our experience.

Another point I wish to refer to is the name, and I have only a

word to say concerning that. The word ultimate seems a very proper

word when you take into account that practically all the investigations

of the last 25 years have confirmed the view that in the absence of ad-

verse selection the benefits of initial selection, while they do not entirely

wear away, are evident in the lives after a certain number of years in

about the same proportion, without regard to the number of years that

have elapsed since the lives were insured.

There is one objection to the term ultimate. It may convey to some

minds that that is a mortality table that cannot be exceeded. I think

that is not true of any person who is at all acquainted with our science,

but there may be minds to which it conveys that idea. Of course it is

not for anything of that sort that such a table is made. My investiga-

tion of a number of cases in which adverse selection had set in very

seriously would indicate that a very much higher table would have to

be constructed to be ultimate in that sense if, indeed, such a thing is at

all possible. But in the sense that it does express the normal, reasonable

mortality that is to be expected %\'ithout the influence of a real adverse

Belection, after the effects of the initial selection have worn oflF, the word

ultimate seems accurate and appropriate.
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SOME MODERN METHOD OF VALUATIONS-COLIN C. FEEGU80N.

Vol. X, Page 30.

Weitten Discussion.

Mb. Hallman: I wish to congratulate the author on presenting a paper

of such interest and profit to the profession.

Mr. Ferguson states :
" It is not my wish to become involved in the

arguments for or against a departure from the level net premium method

of valuation. It will, therefore, be assumed that a company has decided

in favor of such departure, and is looking about for the best means of

putting its intention into effect."

In consequence of this remark I will not discuss the question as to

the merits or demerits of the net premium method of valuation.

The question " Some Modern Method of Valuation," is one that has

forced itself to the attention of actuaries ever since the initial expenses

of procuring business have been somewhat excessive. The proper method

of estimating the liability of a Life Insurance Company under its policies

owing to the heavy acquisition expenses was thoroughly discussed and
carefully examined in all its phases by the English and German Actuaries

forty years ago. It is a remarkable fact that not one of the British Life

Companies to-day values its liabilities by a method reducing its reserves

in the early years of its policies in order to meet the initial expenses,

but on the contrary the tendency has been to make the liabilities more
stringent.

There are four methods that have been discussed in the past which are

practically the same in principle, namely:

(1) Dr. Zillmar's method of 1863.

(2) Dr. Sprague's method of 1870.

(3) The Select and Ultimate Method by Mr. Dawson.

(4) The method by Mr. Ferguson.

The principles involved in each of the above methods are:

(a) Capitalization of a part of the loading which is borrowed from
the first year's reserve, and is replaced by a fixed annual charge

of the loading extending over either the whole or part of the

premium paying period of the policy.

(b) The present values of the level net premiums, and the net premiums
as adjusted, are equal at the issue of the policy.

(1) Dr. Zillmar's Method.

(a) The capitalized loading is tt — (P— .01)

The annual fixed charge is (P— ir^)

The present value of the loadings capitalized (P

—

'"'j^Ja

To prove that :r^_ (P_.Oi) =(P_,r^)a^
Given P='rr^J^ .Ol{7r^ + d)

.'. (P-^J=.01(., + d)=^^

... (P_^^)(l + o,)==.01

... p_^^_.01=_(P_7rJa,

.-. x,-(P-.01)=(P-,rJa,
(6) 7r,(l+oJ = (P-.01)+Pa,.
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(2) Dr. Sprague's Method.

(a) The capitalized loading is tt^— '"'zT}

The annual fixed charge is ^3.^1— t.

The present value of the loadings capitalized (ir^^i — '»'»)<»«

To prove that w^— tt/j-j = (ir^ ^ j— v^)a^

A^=(l + a,)7r^= l— dil + a,)=v— da^

(6) (l+ax)T,=-'n-x'n + '^x + l-«»

(3) The Select and Ultimate Method of Mr. Dawson.

(a) The capitalized loading is —(-^m — '^i^fi])

The annual fixed charge is w^— ""M^
The present value of the loadings capitalized (tt^— '^M)aM

To prove that

which is self evident.

(b) iTr^^ (1 -|- a[j.j ) = sr^— (tt^— T|-^] )aj-j.-| the 1st year's premium

+ TjjOrj.1 the subsequent year's premium

The capitalized loading is clearly shown in the following table:

—

Age 35 at 3 %

Premium^ Premium

—

Life annuity Capitalized
American Select Difference Select, a, -,

and Loading
Experience Experience l^J

(3) (4) 3) X (4)

Whole Life 21.0812 20.5478 .5334 20.1312 10.74

5 Pay Life 90.5970 88.6726 4-9244 4.6650 8.98

10 Pay Life 49.7252 48.5501 1.1751 8.5201 10.01

15 Pay Life 36.3371 35.4499 .8872 11.6687 10.35

20 Pay Life 29.8504 29.1103 .7401 14.2098 10.52

10 Year Endowment. 89.3004 88.2428 1.0576 8.5201 9.01

15 Year Endowment. 57.4148 56.5734 .8414 11.6687 9.82

20 Year Endowment. 41.9660 41.2475 .7185 14.2098 10.21

(4) The Method of Mr. Ferguson.

(a) The capitalized loading is (tt^—
'"'z'T])

The annual fixed charge (ir^H — ir^)

The present value of the loadings capitalized

i^x-\ •— 'rja,

««4l
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To prove that

'^x
—

'^x'n

"xTl

which is self evident.

(6) (1 + 'ia)'''i= '''x'n ^^* year's premium

-{- ( ir^ H ] a^ subsequent four years' premium

+ iTj. , 4/a^ subsequent premiums after five years

= ^x'l] + (^Ail + '^x— 'T^'n) + ^x ' 4/ax

= ^;. + ir,(a^4^+ 4/aJ

= ir^+ IT, . a^= (1 + ajT^

I have, therefore, shown by (a) and (6) that the four methods are

founded on the same principle, being slightly different forms of the

same idea.

it is a controversial question which is the best method.

Mr. Ferguson states :
" A sound position to take in the matter, is that,

while a deduction may properly be made from the full reserves of the

early durations, the full valuation should be maintained for policies

which have been a reasonable time in force. In order to attain to the

full level premium reserve at the end of a reasonable time, say five years,

it will now be necessary to increase the level net premiums of the second

to fifth years, inclusive." It might be asked why is " five years " a more
reasonable time than six or eight or ten years? The five year term is

emphasized as a strong feature in favor of this method while others

consider this the peculiar weakness of the method and are in favor of

Dr. Sprague's Modified Preliminary Term Method where the repayment

of the loading is extended over the premium paying period of the policy

instead of limiting it to a purely arbitrary period of five years and
cramping the operations of a company by restoring the reserve to its

normal level in too short a time.

Mr. Ferguson states :
" It will be apparent that the plan may be cor-

rectly described as an adjusted net premium method, inasmuch as the

present values of the level net premiums and the net premiums as

adjusted above are equal at the issue of the policy." This, however, is

true of the four methods as shown in each case by (6) and they would,

therefore, be adjusted net premium methods of valuation. This is a con-

troversial question. Can it not be said of all gross premium methods of

valuation that they are adjusted net premium methods?

I greatly appreciate Mr. Ferguson's paper, and I believe it will be a
source of considerable discussion which is always profitable.
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THE ULTIMATE TABLE 0^(5).

—

m. S. HALLMAN.

Vol. X, Page 9,

SOME MODEBN METHODS OF VALUATIOX—0. C. FEBGUSON.

Vol. X, Page 30.

Wbitten Discussion.

Mb. Dawson: These papers by younger representative Canadian actu-

aries should be considered together. They typify the progressive and the

reactionary movements, now clashing in the United States and in Canada.

At the present moment the reactionary movement is dominant in Canada;

but it is not possible that this will be the case, permanently. The

champions of progress can aflFord to smile at the efforts put forth to

conceal the true nature of the adjustment which reactionaries are already

compelled to make.

Mr. Ferguson's proposal is such an adjustment, with its true nature

concealed. A few years ago, the men who now espouse it so warmly,

were denying the propriety of a minimum standard lower than net level

premium reverses, and were aiding to checkmate the efforts of certain

Canadian companies to secure preliminary term valuation. They have

progressed perforce since then.

Mr. Ferguson aims at a convenient substitute for " select and ulti-

mate," embracing what he esteems its most valuable feature, that the

" full reserve " is made good in five years. He has attained this " with-

out introducing the words ' mortality gains,' " as he puts it ; but, he

acknowledges, so far as non-participating policies are concerned, not with-

out " anticipation of the general profits of the four subsequent years."

In plain English, not without anticipating salvages in mortality, due to

fresh selection—and, perhaps, more.

As to participating policies, it is equally true that these salvages

are anticipated. If the loading beyond the corresponding non-partici-

pating premiums is not for dividends, it is plainly unwarranted. More-

over, if the Canadian companies had no mortality salvages during the

first five years, they could not pay renewal and management expenses

the second to the fourth policy years, inclusive, after such a deduction

from the loading for those years is made. These companies in their re-

ports to the Royal Commission allocated to cost of new business out of

their expenses in 1905 an aggregate sum exceeding Mr. Ferguson's pro-

posed allowance by 51 per cent.; yet the remainder of the total ex-

penses amounted to 62.4 per cent, of the loading on renewal premiums.

Allocating to cost of new business no more than Mr. Ferguson proposes,

the ratio to loading on renewal premiums rises to 85.6 per cent. At
age 35, Mr. Ferguson's method results in there being available for ex-

penses the second to the fourth year, inclusive, the following percentages

of the loadings:

Life 47 per cent.

20 Payment Life 39 per cent.

20 Year Endowment 33 per cent.
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This means that, on the basis of cost of new business limited as pro-

posed by the Royal Commission to Mr. Ferguson's allowances, the net

amount available for other expenses the second to the fourth year, in-

clusive, would be short (taking the 20 Payment Life as the average) about

12 per cent, of the loading, or more than 30 per cent, of the provision

which he leaves; and, at the rate of cost of new business prevailing in

1905 in Canadian companies, they would be short about 23.4 per cent,

of the loading, or about 60 per cent, of the provision which he leaves.

Mr. Ferguson's method, therefore, would not be practical as to partici-

pating policies, even if they did not participate for five years, if it were

not for the " mortality gains," the words betokening which he success-

fully evades but not the necessity for relying on the thing, itself.

It is to be remembered, also, that in all companies, perhaps, there

is somewhat greater pressure upon the loading the second to the fourth

year, inclusive, instead of less, and especially so in new companies.

The foregoing is a concrete demonstration of the fallacy of Mr. Fergu-

son's paper. The following is an equally conclusive demonstration of

it, by recourse to mathematical formulas. The general formula for a
gross or cflSce premium is:

A-^ Fp=^.^^a + k) + c

in which F= provision for cost of new business. In Great Britain, it

is usually taken at .01 of the sum insured and both A and a by a se-

lect table which latter must he done, indeed, if there is not to he a
" concealed loading." In the United States and Canada, A and a have
been by a mortality table which is virtually ultimate and the formula for

the gross premium is:

P' = -(l + A) + c

Ar. + (A—Ar.)
-- " [J^(l + ^)+e

+ ^^-^")-^(l4-^)+c

Equating with the general formula in order to ascertain the "con-
cealed loading" we have:

An+F {.4„ + M-^„)B
(l + k) + c= ^-^ ^^^ (l + A) + c

AaF^—^-A[]

[]
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This is the " select and ultimate " margin. Mr. Ferguson's proposed

provision, p — -P' Tl >
cannot be deduced in a similar manner and its

applicability to the conditions in companies in the United States and

Canada which now value on the net level premium basis, without a

change in their premiums, rests entirely upon its virtual equivalence to

the " select and ultimate " margin. There is no such equivalence under

the conditions at present existing in Canada; for the "select and ulti-

mate " margins by the OCm] table exceeds these allowances and the mor-

tality experience of Canadian companies indicates that to use a less

favorable select table than the OtMJ is still to conceal a considerable

amount of the loading.

Of course it would be possible to load for cost of new business the

amounts suggested by Mr. Ferguson. I give formulas for this in the

second edition of Practical Lessons in Actuarial Science, Volume 1, page

235. But to load thus and have the provision made good in five years,

is very awkward and it would be hard to explain for what purpose the

much larger net loading after the fifth year has been imposed or will

be required.

The merits of Mr. Ferguson's method, therefore, for practical use are

dependent wholly upon how closely it approximates the " select and ulti-

mate " method. There is really nothing to compare it with, in which

the Hm table can be taken as an ultimate table and the period affected

by fresh selection as five years; the 0^(5) gives lower reserves and the

period affected by fresh selection is in this experience found to be really

10 years. The OwdO) brings out premiums and reserves very nearly

identical with the Hm but is unavailable because the period is 10 years.

Therefore, for purposes of comparison, I have applied Mr. Ferguson's

method to the American Experience table and compare it with the " select

and ultimate " standard of New York, as follows

:

Life Plan, Age 35.

Initial Margin.

Select and Ultimate ^ $10.67

Ferguson's Method 11.26

Made Good
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soundness in their cases; instead of an affirmation of superior strength

for those which voluntarily carrying a higher reserve than the minimum

standard requires. In times of financial stress this moral distinction

might react upon a company which had thus discriminated to injure

a weaker rival, to its utter ruin in popular esteem, at least. There is

a world of difTerence between having the prudence of the management

in holding voluntarily larger reserves than were absolutely necessary,

triumphantly vindicated by the event, the extra reserves being called upon

and proving an element of strength, and having the folly of the manage-

ment in setting up under the seal of the state, as " really necessary

for complete solvency," a larger reserve than is in fact required, shown

conclusively by the company being compelled to drop to the standard which

it had discredited.

Mr. Ferguson's method would be cruelly unjust to all companies that

avail themselves of it at once; and yet more injurious, though by no

means unjust, to companies that later resort to it, because compelled

to do so.

All these obvious consequences would be invited merely in order

to substitute " tweedle-dum " for an exactly equivalent " tweedle-dee ;

"

and worse, as has been shown, may be expected from the fact that they

are not exactly equivalent.

The chief value of Mr. Ferguson's paper from a scientific point of

view is the mathematical demonstration of what all discerning minds al-

ready knew, that all of these methods, including select and ultimate, are

ways of making a provision for cost of new business and are resolvable

into modifications of gross premium valuation. This last is true, also,

of net level premium valuation. The study of these transformations

will be of value to students preparing for examination and the formulas

which are given herewith, will supplement them.

The method of making an adjustment in the manner now proposed by

Mr. Ferguson is not new. Mr. Wm. Hendry, a veteran Canadian actuary

and a charter member of this Society, first suggested virtually this form

of allowance and of making it good, in the Insurance Monitor, Febru-

ary, 1899. His proposal was that for the four years follo^ving the

first the reserve be taken as^l_5_ ^^_j F^ ? j) thus making the reserve

good in five years. Mention is made, by Mr. Ferguson, of modified pre-

liminary term, which makes the same allowance, but credit is not given

to Dr. Zillmer, Dr. Sprague or Mr. McClintock for the idea of thus

limiting it.

Mr. Hallman's paper gives due and generous credit to all those ideas

he appropriates, and is manifestly the result of painstaking and very

discriminating research and patient consideration. He finds a mortality

table in use which must soon be discarded and the continued use of

which will be attended by manifold embarrassments; and he gives the

following conclusive reasons for his paper:
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"As already stated it is not unlikely that the present tables may be

superceded in Canada by the O", or 0[m] (Select), and consequently

my purpose is to present in this paper the results of my study of the

merits and demerits of these tables."

This should be contrasted with the efforts of Mr. Ferguson and others

to make arbitrary adjustments, so that the present misfit standard may
be preserved.

He first premises that, for convenience, " provided the premiums and
reserves brought out were reasonable and practical," a table, representing

ultimate experience and graduated by Makeham's law ought to be se-

lected. Such a table he finds the Om(5) to be. As to reserves, he finds

upon investigation that this standard, with three per cent, interest,

brings out only about five per cent, higher values than the present

standard in Canada, H^ 3^2 per cent.; and he rightly reasons that a

transition would not be difficult.

His arguments would have even greater validity, if adduced in sup-

port of a proposal to adopt the Om(10) table which is also graduated

by Makeham's formula, which is more truly an iiltimate table and
which corresponds in premiums and reserves, even more closely to the

present Canadian standard, than the 0^(5).

In a communication that was republished in the Chronicle (N. Y.), on
September 27, 1906, Mr. Hallman does not mention " select and ultimate "

valuation, but he does give as a reason for adopting the 0^(5) mortality

table, that " the table being an ultimate one takes note of the gains in

mortality which may be justly set against the initial expenses of pro-

curing business, thereby returning a large portion of the heavy outlay

to the older policyholders who are properly entitled to the benefit." This

conforms to the actual practice (though that fact is not always obvious)

of the companies of the United States and Canada.

There is no gainsaying that the companies of neither country can long

maintain antiquated, inaccurate and misleading mortality tables as the

standards for computing premiums and values. The best standards

would be mortality tables deduced from insured lives in those countries,

respectively, and divided into select and ultimate sections. Pending the

preparation of these, the 0[m] and the Om(io) tables are the most suitable.

Oeal Discussion.

Mb. Ferguson: Eliminating matters which have little concern with the

discussion, the only serious criticism which has been made against my paper
is to the effect that the loadings in the 2nd to the 4th years are insufficient

to make good the amount anticipated in the first year as well as to

look after the synchronous expenses. So far as this is stated in reference

to non-participating policies I have no objections to make. I am quite

willing to admit, as I have done in the paper that in these cases the

first year's allowance is based on an anticipation of the subsequent

four years' profits. Will my critics contend that such an anticipation

is not justifiable? I think they will not. Mr. Dawson states that this



336

admission proves that my method is identical with select and ultimate.

But is it not possible that in certain cases and certain companies the

actual savings in mortality will be insufficient to make good the allow-

ances by the select and ultimate method and that recourse must again

be had to the "general profits" of the company. This possible failure

might suggest to a critic of Mr. Dawson, which I do not mean to be,

that the select and ultimate is also an " adjustment with its true nature

concealed."

Coming to participating policies, it has been charged that the pro-

vision by the Canadian method will again be insufficient in view of the

conditions actually prevailing. It must here be remembered that we are

attempting to find a standard for the use of the Government, which

must not appear even to suggest extravagance to the companies. It is,

in my opinion, a merit in the Canadian method that it appears to place

a limit on the extent to which expenditure should go. Further, I be-

lieve that a true analysis of the expenditure of Canadian offices would

show that the expenses to be charged against the first four years' pre-

miums are actually within the limits suggested, but not prescribed by

the Canadian method. I do not agree with the view that such expenses

should be charged at a higher rate than subsequent ones. Why should

they be, when the special cost of procuring the business has already

been borne and when no funds to speak of have been accumulated for

investment ?

The fact that in non-participating policies we may be forced to look

to the gains from mortality to assist the loading in performing its

functions, does not prove that the Canadian method is identical in form

or even in principle with the select and ultimate. The two methods

work on altogether different lines, that is, if we adopt Mr. Dawson's in-

terpretation of select and ultimate.

In my paper I have offered another interpretation, the accuracy of

which has not been impugned. This being similar to the line of reason-

ing which suggested the Canadian method, renders a comparison more
easy. Let me quote from the paper, page 38:

" The Modified Preliminary Term method fi^es the first year's net

premium and allows the subsequent ones to take care of themselves. The
Select and Ultimate Method determines in advance the renewal net pre-

mium and then calculates the first to correspond. The efi"ect of both on
tlic normal level premium reserves is to lower them throughout the whole
premium-paying period of the policy. To complete the comparison, we
will recall that the Canadian method fixes the first year's net premium
in the same manner as does the Modified Preliminary Term method.
Instead of adjusting all the remaining premiums, it merely increases

four of them so as to bring out normal reserves at the end of the fifth

year."

This extract states clearly the difference between the Canadian method
and the select and ultimate, and I feel like exclaiming with the poet,

" Strange that this difference should be

'Twixt tweedle-dum and tweedle-dee."
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Mr. Dawson apparently has found difficulties in adapting the Canadian

method to the expense limitations. Let me say here—and I know I can

speak not for myself only but for the Canadian Life Officers' Association

as well—that there was no intention of combining the two. We have been,

in fact, strongly opposed to the paternalism run mad, which would impose

a statutory limitation of expenses. Accordingly the responsibility for the

difficulties my critic has encountered must rest on other shoulders.

Mr. Dawson has stated an objection to the Canadian method, namely,

that it results in lack of uniformity in the standards employed by differ-

ent governments. I do not consider this a fatal objection and the con-

sensus of actuarial opinion in a given state or country should be permitted

to decide such matters as the amount of the first year's allowance and the

term of years within which it must be made good. If this were a proper

ground for criticism, the select and ultimate would not escape. Sup-

pose we alter the percentages of the rates of mortality which form the

foundation for the select table used by Mr. Dawson, and we would have

an infinite variety of " select and ultimates." The reason why this variety

has not yet appeared is, perhaps, because few governments have given

their approval to select and ultimate by adopting it.

The form which the Canadian method assumed in the report of the

Royal Commission has been objected to. The method itself should not

be criticised on that ground and, in fact, I am inclined to agree with

Mr. Dawson that the form was not well chosen.

I would feel very much grieved if any member of the society should

think me guilty of failing to give proper credit to others. My paper

is not an historical one, and to mention the names of the gentlemen re-

ferred to by Mr. Dawson—gentlemen whose work is so well known that

I could not possibly detract from their credit,—would be to carry me
back in the history of life insurance for fully a century and would
have unduly protracted my remarks.

I am much interested to know of Mr. Hendry's suggestion along lines

similar, though by no means identical, with mine. This is an age of

improvement when broad-minded men are ever ready to discard old

methods in favor of new and better ones. As Mr. Hendry at once gave

his approval to the Select and Ultimate method, I have no doubt that

he like all other Canadan actuaries, would now be quite willing to give

his adherence to the Canadian method as perfecting his own ideals.
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MOBTALITT AMONG INSUBED LIVES ENGAGED IN CEBTAIN OCCUPATIONS IN-

VOLVING HAZABD, SUCH AS LIQUOR DEALERS, RAILROAD MEN,

KINEBS, POLICEMEN AND ELECTRICIANS.

—

ARTHUR HUNTER.

Vol. X, Page 44.

Oral Discussion.

Mb. Craig: Mr. President and Gentlemen, I have not any written re-

marks bearing on this paper. The figures which Mr. Hunter has pre-

sented corroborate the results so far as they apply to the specialized in-

vestigation on similar cases. In regard to the army officers some of

the gentlemen present will, perhaps, remember a few years ago, because

of some active if not acrimonious competition between agents of some

companies, an effort was made to secure some concession from the com-

panies on the lives of commissioned officers in the army. One company

agreed to write these officers on certain forms of policies without extra

premium, provided that not less than 51 per cent, of the officers in

any army post that took the matter up should become insured. So far

as that particular company was concerned that condition killed the

proposition. My friend, Mr. Washburne, was particularly interested in

that proposition, having himself been a graduate from West Point and

exceedingly desirous of having some general plan of action adopted by

which army officers should be insured without an extra premium. I

think that Mr. Hunter's statistics as printed in this paper show con-

clusively that such a thing ought not to be done. Whether Mr. Wash-

burne has changed his mind or not, I do not know. He is here and

can speak for himself.

There is one paragraph in Mr. Hunter's paper that I hardly concur in.

It appears on the 45th page.
" While the Specialized Investigation was a great step in advance, it

is not entirely satisfactory, for the reasons which have been pointed out.

I hope that in the next few years the Actuarial Society will make an-

other investigation which will be so planned^ that the types of impair-

ment, whether due to physical condition, family history, personal his-

tory or hazardous occupation, will be so sub-divided that deductions may
be made therefrom which will serve as a thoroughly reliable guide in

the acceptance of risks."

The sub-division that Mr. Hunter here recommends seems to me will

involve a vast amount of additional labour and would hardly be justi-

fied by the results except from a purely academic point of view. In

my mind the point is that too great refinements in the classification

of risks in life insurance ought not to be undertaken. Such a thing

is not thought of in the ordinary form of insurance, and yet unques-

tionably there would be found as wide a divergence between risks in dif-

ferent occupations or in different localities or by reason of different en-

vironments, a thousand and one different conditions which might be
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classified and the results show a great difference in the rate of mortality

among the different classes. Yet it is not deemed necessary. It is not

considered worth while even to consider the matter. I presume that

even a division of risks insured in the Dominion of Canada as distin-

guished, for instance, from those insured in the Commonwealth of Massa-

chusetts, would show a wide difference in the rate of mortality. As-

suming that to be so, should we by reason of that fact, make one rate

of premium for the residents of Canada and another rate for the resi-

dents of Massachusetts. And if it is not expedient to make such classi-

fication among people who are considered ordinary risks, is it expedient

to go too far into the details of a classification with those who are

considered below the average standard?

Now, our friend Mr. Hunter has, for instance, made four different

groups of persons connected either directly or indirectly with the liquor

business, and there is a difference in the rate of mortality among all

those classes. The rate among bar-tenders was 178 per cent. Among
saloon-keepers, 132 per cent. Mr. Hunter must have smiled as he made
his comment on the three sub-divisions he has made of the saloon-keepers.

Those who attended bar the greatest number of hours showed the smallest

rate of mortality and the rate increased as the number of hours attend-

ance upon bar decreased; but the total of the three classes was 132 per

cent; and the rate was 148 per cent, among proprietors, managers and
clerks of hotels and restaurants with bars, and 147 per cent, among pro-

prietors, managers and clerks of general stores where liquor was sold.

Now the general average of these four classes was 142 per cent.

The company with which I am connected has written some sub-

standard policies on liquor dealers; but we make one general class of

all those who are connected in any way with the manufacture or sale

of liquor, and we have not been so rigid as has the New York Life

in undertaking to make a discrimination between those who should be

limited to short term endowment and those who were permitted to take

other forms of insurance. They were, as a rule, either accepted or

rejected. I presume that our method also is different from that of the

New York Life in the acceptance or rejection of these risks. It is done

by a system of voting, three affirmative votes permitting a man to enter

and not more than two of those votes can be from the medical division.

There may be five or sis votes on a risk before three affirmative votes

are secured.

I would like to state our experience on that class of risks. The total

number of years at risk was 17,622, gjid the per cent, of actual to

probable was 59 per cent. That means that it was 59 per cent, of

double the Actuaries and the American Tables. Double the Actuaries up
to 1901 and double the American Table since that time. That is the

q^ column, doubled practically all the way through. On the Actuaries

Table the rate was doubled up to 60 and then gradually merging into

the Combined Experience Table. That table you will find in Vol. I. of

the Transactions.

There is one thing that occurred to me that I thought might be of

interest to bring to the attention of the members. As a rule those per-
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Boni engaged in or connected in any way with the liquor business knew

beforehand that they were to be given what we designate Special Class

Policies. The ratio of such policies issued in the year 1905 which were

returned not taken was 26 per cent, out of a total of 1954 policies written.

Now, if we compare that with another group, the members of which did

not know what kind of policy they were going to receive, the group

comprised in Family History, for instance, we find that out of 2,337

policies written in 1905, 1,417 were returned as Not Taken, or 60 6-10th3

per cent. Family History is one of the groups that Mr. Hunter alluded

to. The particular group to which I desire to call your attention is

that designated " Impaired Heart." The ratio of Not Takens was 58

per cent, and the rate of mortality was 101 per cent. The point is

that presumably we did not get the group of risks in that class that

we contemplated getting. Most of them were put in there because of

mitral-murmur and with rare exceptions none over 50 years of age.

Now I believe that what we call self-selection has entered largely into

that group; that when the special class policy was presented to the

applicant, for which he did not apply, but to which his attention was
directed with the delivery of the policy, if he were not conscious of any

heart impairment the probability is that he would refuse to accept the

policy; while the man who was conscious of, or had in the past his atten-

tion called to, the fact that there was an impairment of the heart would

accept his policy and pay the premium. So that, to my mind, the proba-

bility is that the vast majority of those persons who refused to accept

their Policies were such slightly impaired risks that when they dropped

out the mortality on the balance increased very materially; so that we
find a rate of 101 per cent, extending over a period of 8 years and
involving 6,768 years of risk.

Wbitten Discussion.

Mb. J. K. GoBE: So unreliable for insurance office purposes are most of

the data available as to the hazard of certain occupations that Mr. Hunter's
paper is a welcome contribution. It is to be hoped that as the experience
of his company becomes more and more extensive he will be able to give
us the benefit of that experience in those classes for which he has not
BufTicient data at present.

When we remember that, as Mr. Hunter states, the Specialized Mortality
investigation represents in the case of most of the hazardous occupations
an extraordinary, instead of an ordinary selection on the part of the com-
panies, wc realize that it is only from data of the kind given us in this
paper that we can learn the safe and equitable method of treating this
class of business,

I trust the paper under consideration may be the means indirectly of
bringing before the Society the experience of other companies as to haz-
ardoui occupations. At the office of the Prudential the causes of death
have been investigated among nearly one hundred occupations, occupations
at death being taken, instead of at the date of issue of the insurance.
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Army OflBcers, however, are the only class in connection with which we

have also ascertained a ratio of actual and expected deaths. Our tabu-

lated experience with Commissioned Officers of the Army begins with 1898

and terminates with policy years ending in 1906. It, therefore, includes the

period of the Spanish War. On the basis of the American Experience

Table the deaths have been 81 per cent, of the number expected. On the

basis of the Compound Progressive Table of the New York Life this per-

centage is 130. Of course, this percentage cannot be fairly compared with

that of the New York Life because most of the period covered has been

since the Spanish War, when conditions in the army, sanitary and other-

wise, have been at their best.

Among the various occupations referred to by Mr. Hunter our sub-

classifications are not always the same as those made by the New York

Life. The following comparative percentages of deaths from violence and

other causes seem interesting enough to be recorded in our Transactions.

In these tables I have included, where possible, the experience of the

Prudential under its Industrial as well as under its Ordinary policies:

ABMT.

Total Number of Deaths.

New York Life 41

Prudential Ordinary 45

Prudential Industrial 462

Percentage of Deaths from Violence.

New York Life 36 per cent.

Prudential Industrial 23 per cent.

Prudential Ordinary 29 per cent.

Typhus, Dysentery and Cholera.

New York Life 22 per cent.

Prudential Ordinary 36 per cent.

Prudential Industrial 32 per cent.

The data of The Prudential Ordinary include a few privates, but are

derived mostly from Commissioned Officers. In the Prudential Industrial

the data are derived almost entirely from privates.

Total Numler of Deaths.

New York Life 35

Prudential Ordinary 9

Violence.

New Lork Life 54 per cent.

Prudential Ordinary 33 per cent.
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CITY FIBEMEN.

Total Number of Deaths.

New York Life 29

Prudential Ordinary 35

Violence.

New York Life 50 per cent.

Prudential Ordinary 37 per cent,

SEBQENTS, POLICEMEN, PATBOLMEN, BOUNDSMEN, AND DETECTIVES.

Total Number of Deaths.

New York Life 83

Prudential Ordinary 81

Prudential Industrial 481

Violence.

New York Life 20 per cent.

Prudential Ordinary 14 per cent.

Prudential Industrial 10 per cent.

For Sheriflfs, Bailiffs and Marshals we have no separate data.

LOCOMOTIVE ENGINEEBS.

Total Number of Deaths.

New York Life 146

Prudential Ordinary 46

Prudential Industrial 117

Violence.

New York Life 50 per cent.

Prudential Ordinary i 35 per cent.

Prudential Industrial 32 per cent.

LOCOMOTIVE FIBEMEN.

Total Number of Deaths.

New York Life 71

Prudential Ordinary 41

Prudential Industrial 172

Violence.

New York Life 60 per cent.

Prudential Ordinary 59 per cent.

Prudential Industrial 56 per cent.
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BAILBOAD C0NDUCT0B8.

Total Number of Deaths.

New York Life 38

Prudential Ordinary 26

Violence.

New York Life 37 per cent.

Prudential Ordinary 35 per cent.

The above New York Life data include only freight conductors. For the

Prudential they include both freight and passenger conductors.

MINEES.

Total Numher of Deaths.

New York Life 195

Prudential Ordinary 120

Prudential Industrial 1761

Violence.

New York Life 38 per cent.

Prudential Ordinary 41 per cent.

Prudential Industrial 23 per cent.

Of the Prudential Ordinary deaths among miners 68 were of coal minera

and 52 of other miners. 49 per cent, of the former were violent and 31

per cent, of the latter. Almost all of the Prudential Industrial deaths

were among coal miners. Of the Prudential Ordinary deaths of miners

other than coal miners, 21 per cent, were from pneumonia and other acute

diseases of the respiratory organs. This percentage is the same as that

of the New York Life.

The Prudential has no separate data for Managers, Superintendents,

Mining Engineers, Foremen, Captains, Bosses and Overseers.

ELECTBIC CLASS.

Here the classification of the data is not the same in the two companies.

In the New York Life there were 19 deaths of " engineers who handle a

voltage of 110 and above; dynamo tenders and linemen," of which at

least sixteen per cent, were caused by accident. In the Prudential Ordinary

there were 18 deaths of electric linemen, of which 11, or 61 per cent, were

caused by accident. In the New York Life there occurred 55 deaths among
" electrical experts, electrical engineers and stationary engineers who oc-

casionally handle live wires," of which 29 per cent, were accidental. The

Prudential Ordinary had 57 deaths among " electrical industries ' other,'

"

of which 26 per cent, were caused by accident. In the Industrial Depart-

ment the electrical industries were not sub-divided into groups, but in the

entire class there were 716 deaths, of which 23 per cent, were accidental.

John K. GtObe.
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Mb. C. W. Jackson {Presented hy M. M. Dawson) : A fraternal organi-

zation in Montana, having about one-third of its membership miners,-^

who were treated as other members, i. e., were not assessed more heavily

on account of occupation,—had experienced such heavy mortality recently

that it had its mortality experience investigated. The data consisted of.

the number of members and amount at risk, at all ages, at the beginning

and end of the years 1905 and 1906; also the number of miners and

amounts at risk for all ages at the beginning and end of each of the years

1902-3-4-5. In the years 1905 and 1906 there were 5380 years of exposure

among all the members and $10,258,000 at risk; the actual experience was

126 deaths and $242,146 loss. According to a table based upon the ex-

perience of the whole order which has lodges in nearly every State, the

expected deaths were 87 and expected loss $163,908.

As the number of miners in good standing at the end of 1906 was not

given it was impossible to separate the experience for that year.

In 1905 the experience of the whole membership was: 2855 years of

exposure and $5,507,900 exposed to risk; 46 expected and 67 actual deaths.

$87,161 expected and $129,010 actual loss.

The experience among miners in that year was; 719 years of exposure,

$1,457,000 at risk, 9.2 expected and 36 actual deaths; $28,903 expected and

$70,778 actual loss.

From these figures it will be seen that the extra loss experienced was

entirely due to the miners.

In 1905-06, 60 miners died after an average membership of ten years and

five months Of these 26 died from consumption, 4 from bronchitis and
pneumonia, 9 from accident and the remainder from various causes.

The following table gives the miners' experience for the years 1902-3-4-5

and a comparison between the actual deaths and those expected according

to " The table of the order " " Modified Healthy English Table " as used

in the Specialized Mortality Investigation and the American Experi-

ence Table.
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Mr. W. C. Wright: It seems hardly useful for me to speak after the

careful paper that has been read on the question, but I may simply say that

I think I quite agree with Mr. Hunter's general observations and that the

paper is, of course, a very valuable accession to the data which are

available for determining equitable and reasonable extra premiums for

impaired lives. I missed in the paper a summary of the results and I

hope Mr. Hunter may supply that. It would be valuable for ready refer-

ence in practical use in the future.

Mr. Nichols: Mr. President, Mr. Craig's remarks suggested to me some

very interesting lines of research in regard to that whole question of the

investigation of these special risks. Of course, as you gentlemen are aware,

the more you know of a risk the less valuable becomes your insurance, and

the less you insure the more you know of the individual. The more you

know of the class and less you know of the individuals, the broader be-

comes your line of insurance. Fire insurance has gone through that ex-

perience of investigating and classifying risks; one class after another;

sub-dividing these classes as fresh knowledge came to the fire underwriters.

They were driven into it by necessity, because as those facts developed, if

one coinpany undertook to charge too much for its risks in connection with

what was known to them, of course another company would under cut

them. This result follows: the fire company, as you are aware, has be-

come now so sub-divided and that analysis has become so keen that the

fire underwriter undertakes to judge of each individual risk, measure it

largely as an individual, not simply as a member of any specific class.

The result follows that the liability charged against that insurance com-

pany has to be measured not according to the value of that risk as ascer-

tained by the statistics of any class, but as measured by the premium
charged by the company. The more a company under cuts another in its

risks the greater the danger it imposes upon itself; the less actually is the

liability charged against that company by the Departments, and as you are

aware, the Departments in some cases have made efforts to obtain statis-

tics on which a more equitable basis of liabilities could be established,

but so far no satisfactory results have come out of it and it is question-

able to my mind whether they will ever be able to secure such a basis as

will furnish a satisfactory substitute for the present exceedingly un-

satisfactory method of determining the liability of the fire company.

Now it would seem to me that the same result would naturally follow

if the life company could, by increasing its knowledge, its investigation, of

the various classes of risks, so enlarge its knowledge as to be able to

ascertain with reasonable accuracy the difference in premium which must
be charged as against one individual rather than another by virtue of his

occupation and by virtue of his residence and by virtue of all those

other incidents connected with his life which are now disregarded. The
life company stands in this peculiar position as compared with the fire

company. The fire company issues only risks for a short period of time.

The life companies' risks are issued during the life of the individual, or for
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the large part of them. Hence the fire company, if it makes a mistake

during any one brief period of time can correct it very shortly after.

The life company cannot. The fire company can undertake with reasonable

security to estimate the value of its individual risks as a matter of

expert judgment on the part of the fire underwriter. The life company,

on the contrary, up to a certain point is bound to estimate the value of

its risks on the basis of broad statistics. I will not undertake to follow

that line of argument any further because it hardly unfolds itself to my
mind, but you can see the drift of it and how it raises the question in

Buch an investigation as that suggested by Mr. Craig, as to how far these

analyses of the occupations and different circumstances connected with

the individual risks should be pushed in the general interests of life

insurance.

Mr. Dawson: I should not have felt called upon to speak if it had not

been for the address of Mr. Nichols, but one thing occurs to me in that con-

nection that it may be of some importance to bring forward. This is that

any attempt at fine distinction probably is unwise. The result, however,

of the introduction of dealing with impaired risks and with special extra

hazards is that a large number of people have been afforded life insurance

in the last 10 years that previously could not obtain it. That is im-

portant. The investigation, therefore, of the special hazards connected

with quite a number of occupations which are deemed virtually un-

insurable on ordinary plans, in most of the companies, if the statistics

can be had, it seems to me an exceedingly desirable thing for this Society

to carry on. The investigation merely of slight distinctions between

certain classes; the carrying on of an investigation of occupation hazards

to such a point as to discriminate between the carpenter and farmer or a

few similar things, perhaps might not be attended by any valuable results;

for one reason because all the companies insure carpenters and farmers

freely and are glad to get them. It may be that both of them exhibit a

slightly higher rate of mortality than clerks, merchants and bankers, but

no disposition is evinced to refuse them. On the contrary, however, there

are occupations like mining, which ordinarily disqualify for acceptance in

most companies, and yet these men have greater need for insurance than

the ordinary man, just because they are exposed to this heavy risk.

There is very little doubt, also, that if the premiums were placed at a
proper figure there would be a very important moral effect produced

in the direction, perhaps, of the elimination of many of the dangers that

exist in mining. Personally I am quite satisfied that the conditions in

mining in the United States are really disgraceful to us as a nation and
probably these conditions would be greatly alleviated if we had statistics

that enabled us to deal with this question properly and companies,
instead of refusing miners on the ground that they did not know what
the risk was, wore accepting them at proper rates of premium. In this

connection I may say that some three years ago the A. O. U. W.
proposed to cause an investigation of a number of special hazards among
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their membership, then amounting to over 400,000, and those who had

been members. I think the aggregate was more than a million lives. It

was not carried out, for want of funds which could be applied to that pur-

pose. I suggested at that time that very likely the funds might be contributed

by life insurance companies which would be interested. It did not occur

to me to suggest that, perhaps, such an investigation might be carried

on under the guidance of a committee of this Society. I have the im-

pression that those statistics—which are perishable and may soon pass out

of existence—could still be obtained; and if the Council desired it I could

take it up with them. I have no doubt that from whomsoever the funds

were obtained, if a committee of this Society took it in charge it would

be approved of by the Ancient Order. That institution, now nearly 40

years old, has \mtil very recently accepted all classes of occupations without

any distinction. It has very large numbers of miners and large numbers

of men engaged in other occupations that are perilous. Some occupations,

for instance, that do not provide a very large number or would not in

a life insurance company of ordinary size, even if it accepted them freely

as ordinary risks, are naturally represented, in that membership of a

million, pretty freely. I have no doubt that as to some of the classes

of risks that are deemed actually uninsurable or virtually so, we could

with a minimum of trouble obtain information that might be of very

great value.

Mb. Hunter: This discussion has taken a broad range, Mr. Craig

having referred not only to risks which are substandard on account of

occupation, but to those which are substandard from other causes, such as

heart murmurs. One of the matters to which he called attention was the

anomaly of the larger mortality among the saloon-keepers who did not

attend bar than among the group who stated that they attended bar five

hours or more daily. There are probably two causes for this: (a) that

some of those among the former group were not strictly accurate in their

statement, believing that they would get a better form of policy by
stating that they did not attend bar; (b) that the average of temper-
ance may not have been as high in the former as in the latter group.

With regard to (b), the ideas of temperance among saloon-keepers is

undoubtedly biased by their occupation; they would be apt to con-
eider as a temperate man one who did not get intoxicated, but that

would not agree with the ideas of an abstainer.

Mr. Craig does not think it necessary to make a subdivision between

(1) Saloon-keepers, (2) Proprietors, Managers and Clerks of hotels

and restaurants with bar, and (3) Proprietors, Managers and Clerks
of general stores with bar. That subdivision was made for statistical

purposes, but, in practice, the New York Life treats these three groups
exactly alike. We still deem it advisable to limit all of these types
of occupation to 20-Year or shorter Endowments, and bar tenders to
15-Year Endowments. Such limitation has the advantage of eliminat-
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ing the shiftless and improvident. There is an additional advantage in

tliat a larger extra mortality can be borne by the Company on the En-

dowment than on the Ordinary Life or Limited Payment plan. You

will find by experiment that, if say, 50 per cent, additional mortality

would use up the surplus or dividends on an Ordinary Life policy, it would

take 100 per cent, additional mortality to use up all the surplus or

dividends on a 15-Year Endowment policy.

I sympathize with Mr. Craig's point of view, that there should not be

too great refinement in the classification of risks; but, on the other

hand, I do not believe in accepting on equal terms risks showing a wide

divergence in prospective longevity. For example, if the Company with

which Mr. Craig is connected puts into a special class all those engaged

in the manufacture or sale of liquor, then a wholesale liquor dealer

would be treated on the same plane as a bar tender, and there would

probably be 75 per cent, additional mortality on a group of the latter

over a group of the former.

With regard to the treatment of people with impaired hearts, there is

the greatest divergence between the mortality among them. For example,

a group of people with murmurs at both valves would probably show about

three times as high a mortality as a well-selected group of men with

functional heart murmurs. Again, the last mentioned group might show

a distinct divergence if we took two groups, one of professional men who
knew that they had heart murmurs, and took proper care of themselves,

and the other, mechanics who were forced by necessity to work hard, and

who might not have proper medical attention.

The figures furnished by Mr. Gore are very interesting, and it is rather

difficult to see why certain differences should exist between the New
York Life and the Prudential figures, although it may be due to the

diff"erent class of people who are insured in the ordinary branch of the

Prudential and in the New York Life.

Mr. Wright suggests that a summary of the investigation would be of

advantage. I intentionally left out a summary, because wrong con-

clusions might be drawn from these statistics unless the text is read.

Mb. Dawson: Mr. President, what has ^en said concerning the ad-

mirable system described reminds me of information given me by Mr.
Tcece, of the Australian Mutual Provident Society, when here in 1904.

It is unfamiliar, I think, to most of us. That company has had very

remarkable success in rating up lives, or rather I should qualify that a
little by saying that they reject pretty nearly as large a percentage as the

American companies, and consequently the rating up is, to quite a large

degree, of lives we accept as Select. But notwithstanding, the system Mr.
Hunter describes has so many analogies to the one used there that I thought

it would be interesting to the members for me to say what Mr. Teece has
told me. His company has printed instructions concerning the rating up
of lives, concerning every defect they ordinarily rate up for. Those in-

structions are virtually to the medical examiners. The medical examiner,
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in their field work, usually goes with the agent, instead of going after the

agent has been there. On the spot he tells the man, after examining

him, what the premium will be and what will be done in his case.

He does not bind the company absolutely in that; if he has made an

error the company is free to reject when it reaches the home oflBce,

but in a large majority of the cases it is simply stamped approved;

only in a small percentage of the cases is there a real revision of the

work of the medical examiner.

14
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MOBTAUTY EXPEBIENCE AMONG ANNUITANTS BESIDENT IN THE UNITED STATES

AND CANADA—BY ABTHUB HUNTEE.

Vol. X, Page 113.

Wbitten Discussion.

Mb. Hann: This paper involves the experience based on the most

authentic data obtainable. Its preparation and publication reflects credit

on the author and places us under obligation to him and the contributory

companies.

It involved considerable labor and thought in sifting the material to

eliminate duplicates. Since eight companies furnished 85 per cent, of

the cards, three of the United States companies must have issued the

bulk of this business. These latter have considerable experience in the

acceptance and management of annuities.

The author has the honor of being the pioneer in producing the first

important contribution to the mortality of annuitants residing in the

United States and Canada.

It was wise to exclude all annuitiea issued in lieu of dividends, or those

granted by way of pensions.

To have made further divisions into countries of birth would have

detracted from its usefulness.

We note that the proportion of male to female annuitants is much
greater in America than in Europe, that each male life possesses 1.79

annuity to 1.45 annuity for each female and furthermore that the average

annuity on males was 60 per cent, greater than that on females. This

is natural, because many of the latter are unquestionably further pro-

tected by insurance.

The observations include 1933 men and 2873 women. The entrants

therefore at each age were few.

It is well to keep in mind that the business has developed rapidly

during the later years of the period covered. The experience is young
as a whole and only 24% per cent, of the lives have passed through
by death.

*

Of the 4291 males exposed to risk for the whole period, under age

65 at entry, the deaths were but 43 or one per cent. Of 4225 female

exposures for same ages and period there were but 45 deaths or 1.07 per

cent.

The experience is altogether too young and too small to afford suf-

ficient reliable data, upon which to base considerations for annuities.

The large rate of interest earned in America in the past, on good

security, accounts largely for the small demand for annuities till recently.

Tlie decided fall of interest ushered in a more active demand for them.

Again women are much less dependent on help in America than in

Europe, because the principle of self-help prevails more widely here and
labor among crtain classes of the community has a more honored place.
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In 1867, 44 oflSces in the United States issued only 19 annuities.

The latest French and British annuity experiences have been used as

a measure of the expected deaths. These tables are nearly identical below

age 50, and if the effect of selection were the same in both countries, it

is believed the same annuity rates would suit for those ages.

The observations under the French table extend for 70 years from

1819 to close of 1889. The number of lives involved was 67,247, yielding

635,909 years of life. The deaths amounted to 55 per cent, of the num-
ber of lives. Nearly 62 per cent, of this experience was from females.

The result, of the investigation, measured by the Weeks-McClintock

rate shows, in the aggregate, more appropriate rates between male and

female annuitants than are shown by the French table, as a measure of

mortality. In the case of males 28 per cent, of the exposures takes place

after 5 years, whereas one-third of the exposures occurs among females

after 5 years.

I agree with the author that the French table is an unsuitable one

upon which to compute annuities for the United States and Canada.
It is instructive to note that, in the aggregate, the experience by amounts

runs almost parallel with that by lives. The fluctuations in this experi-

ence are between wide limits when considered in relation to the ages.

During the first 5 years, the actual to the expected measured by the

B. O. L. A. Table was as follows:

Lives Amounts
per cent, of per cent, of

actual to expected. actual to expectea

Men 70 96*

Women 73 79

•Unduly affected by the large loss mentioned, in the first year.

The small numbers involved here give full play to fluctuation.

Considered in the aggregate, the mortality rate is much lower than that

for either Great Britain or France. It is to be accounted for largely, from
the much younger experience in the United States and Canada, from the

greater proportional number of female annuitants purchasing out of

their own means and from the absence of annuities provided for in wills

without reference to the health of annuitant, as is frequently the case in

Great Britain.

Mr. George F. Hardy, has shown from the British Annuity Experience

of 1893, "it is not correct to assume that selection ceases after 5 years'

or even after 10 years (although for all practical purposes the latter

period is accepted), so that annuity values on select lives can be safely

based on an aggregate table." The high death rate in the second year

of the British Offices' Table of 1903, is not reflected in the United States

Experience, It is a very prominent feature in the British Table.

It is proper to keep in mind that in this investigation, as well as in

all others of the same kind, the death-rate represents expected release

from reserve liability rather than profit or loss from mortality.
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Owing to small numbers at certain ages we must be slow in drawing

conclusions from the unadjusted data.

Mr. Chatham in the Journal of the Institute, deduced the following

values of annuities:

Male* B. O. L. A.

Age Unadjusted Adjusted

data. data.

40 16.360 17.604

45 14.600 16.061

60 13.867 14.403

and attributed the differences to paucity of data.

The table, giving the expected B. 0. L. A., by years for men and
women, deals with 569 deaths for males and 756 deaths for females;

which considerably exceeds the actual deaths and expected mortality by

lives, owing to the annuities taken in different years on the same life,

being treated as on different lives. This is referred to in earlier portion

of paper, but should be kept in mind when reading lives at head of

table.

It has been pointed out that the mortality among annuitants almost

without exception, is in the aggregate, lighter than among the assured

who are admitted on medical examination.

When we consider that many of these annuitants are also among the

experience of assured lives, it appears to point clearly to the fact that

intuitive selection is more than a match for medical selection.

]Mb. Sheppabd: I have some figures that I think may be of interest to

the Society. They were suggested by two considerations; first, whether

the company with which I am connected should raise its annuity rates at

the end of the year, secondly, whether we had a sufficient loading over

the net values by Mr. McClintock's Table, on account of that being

the New York State legal standard, and on account of the law with regard

to the limitation of expenses.

In order to get what may be a net annuity value in this country I

made the assumption that the force which raises the annuity value on an

assured life as compared with an annuitant, is the same on both sides of

the Atlantic, and that the effect of selection by medical examiners is the

same. The first column then gives the annuity values by the British

Select Annuitants, the second by the British Ultimate Assured, the third

gives the ratio, and the fourth gives the values by the American 314

per cent., which runs very close to the Om(5), the British Ultimate As-

sured, as Mr. Macaulay said yesterday when he remarked on how close

the mortality between those two tables was. The product gives my net

values. Comparing these with Mr. McClintock's values they run very

close in the case of male lives. The net values were then divided by
.925 to get my suggested office rates. I assume that the expenses will

be paid out of the excess of the interest earned by the company over the
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valuation rate, as I think is done in England in fixing annuity rates.

Then I compared the result with the rates charged firstly by three New-

York companies which increased their rates this year, and secondly with

those of fifteen companies which charge now the same rates as those

three companies did last year. The result in case of the male annuitants

was to give values throughout the Table somewhat less than those charged

by the three companies and more than those charged by the fifteen

companies; thus coming in between the two. In the case of the female

annuitants I took the ratio of the British Female Select Annuitants to

the British Male Select Anuitants, which gives a ratio increasing from one

per cent, at age 20 up to 10 per cent, at 85 and worked out the values

in the same way, assuming that the male and female Ultimate Assured

will give the same annuity values in England; I do not think they

have got an 0^(5) Table calculated, but I assume that the ultimate table

would be practically the same as regards the two sexes. Then I have

compared the results with Mr. McClintock's Table. The method gives

smaller net values at the younger ages but from age 55 it gives greater

annuity values. Then the office rate is calculated in the same way,

dividing by .925, and gives values that are slightly less than the three

companies at the younger ages, but are more from age 35 to age 70 in-

elusive. It gives greater values even than the increased values of the

three New York Companies. If this method is of any account is shows

that even the increased charge by those three companies is inadequate on

the female lives at those ages. The reason why the net annuity values

of the females comes out so much less than Mr. McClintock's I think

is due to the fact that Mr. McClintock's probabilities of death on the

females are much lower than really they ought to be, on account of the

fact that the graduation was done by Makeham's formula and carried

right back, although I think the first death was about age 35 both in the

case of males and of females. This very low rate of mortality was called

to my attention when we had a rather extraordinary request—I think

the first we had in the company—to quote rates for temporary annuities

on the lives of children, some male and some female, members of one

family. As Mr. McClintock's Tables only go back to age 10 we wanted

to fit on some other tables to Mr. McClintock's. We took the male table

first and found that Farr's Healthy Males fitted on very nicely with

slight changes to Mr. McClintock's; but when we came to the female we
foimd it absolutely impossible to fit any mortality experience on the

lives of children on to Mr. McClintock's. In order to test whether Mr.

McClintock's table is right or probably right on female lives I think it

is only necessary to compare Farr's Healthy Males with Farr's Healthy

Females. The probabilities of death in Farr's Healthy Females I could

not find worked anywhere so I had to work them out myself and I have a

table here comparing Farr's Healthy Males with Farr's Healthy Females

from age 20 to 85. The Healthy Females show a higher rate of mortality

than the Healthy Males up to and including age 45 and then they

become less. Now, I think that shows that Mr. McClintock's table is much
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too light a tabic in the case of the female lives and the annuity values

that would be obtained from it would show much too heavy a charge.

Of course we are in an unfortunate position, because I believe we ought,

if possible, to take into consideration the table on which our reserves are

calculated in order to decide on our office rates. I think that is one of the

Bubjects that ought to come before the Society for discussion, as to whether

the table of mortality on which we value by State law in these cases ought

to be taken into consideration or not; and secondly the question, if Mr.

McClintock's table was approved in case of male lives, I think we ought

to discuss whether it does not show too low a rate of mortality in the

case of the female lives. I think the figures that I submit prove this.

TEBMiNAii Annuity Valuis 3J per cent.

Maxes
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Femaxes

British Female British Male
Select Select

Annuitants Annuitants

20
25
30
35
40
45
50
55
60
65
70
75
80
85

20
25
30
35
40
45
50
55
60
65
70
75
80
85

20.718

19.964
19.090

18.110
17.040
15.890

14.647

13.264
11.691

9.941

8.137

6.439

4.945

3.686

20.499

19.701

18.772
17.701

16.485

15.131

13.651

12.073
10.440
8.802

7.220

5.753

4.446

3.329

Office Eate 3 Am. Cos.*

$2223
2153
2071
1976
1872
1750
1614
1456
1274
1070
862
669
487
312

$2247.30
2172.30
2075.60
1962.80
1832.60
1694.00
1544.00
1374.00
1189.00
1000.00
828.00
690.00
592.00
502.00

Ustio
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the United States and the other as to the rates which should be charged

for annuities sold to residents of the United States. Mr. Hunter's paper

gives us some idea as to the mortality which has been experienced here,

but the facts are small and it is a question as to how far we can de-

pend upon them in making up rates. We are much indebted to him, all

the same, for the information which he has brought before the Society.

We have to depend, I think, on the experience in Britain particularly, and

the various annuity experiences there have shown that the rate of

mortality has become less at the older ages; each successive experince

shows a lower rate of mortality. The census returns there show the same

thing. The point I want to make on that is that any improvement in

vitality, of course, results in a loss to the company selling annuities;

whereas a similar gain in vitality means a gain as far as insurance is

concerned. That is a point we have to keep in mind when we are

deciding about the rates we shall charge for annuities. While this im-

provement in vitality has been going on the rate of interest has been

declining and as those are the two factors which enter into the ques-

tion I think we have to be very careful about the rates we shall

charge. No doubt during the last few years the rate of interest has been

improving and it may go on improving for some time, but I just want

to call attention to that fact in passing.

Then we know that the effect of selection is great in the case of

annuities, as in the case of insurance. In the case of insurance, of

course, we make a gain and we calculate premium rates on an aggregate

table or on an ultimate table because we know we are going to be at a

heavy expense in getting that insurance and we know that we are going

to make up some, or perhaps all, of that expense by favourable mortality.

In the case of annuities there is not that feature at all. Any favourable

mortality results in a loss to the company. It appears, therefore, that we
should base our annuity rates on select tables.

Then in this connection I wish to call attention to a point in Mr.

Hunter's paper that has been referred to by Mr. Hann. On page 117 of

the Transactions, at the foot of the page, you will see the total Ex-

posures, and if you add up the first five years you will find that in the

case of Males they are over 71 per cent, of the total exposed, and in the

case of Females on the two pages further on, the exposures under five

years are rather less than 67 per cent, of the total exposures. I

refer to that in connection with the comparisons Mr. Hunter makes
of the actual deaths as compared with the expected by the Weeks-Mc-
Clintock rates of mortality. The Wceks-McClintock Table is an Ag-

gregate Table. Mr. Hunter pointed this out, but I want to call attention

to it again. In view of the fact that the Males have had their annui-

ties for a shorter period than the Females we would expect that the

ratio of deaths would be smaller in the Males than in the Females, which
is borne out by Mr. Hunter's figures. The Weeks-McClintock Table is a
table for the calculation of Reserves and was not intended for the calcu-

lation of Premiums. Mr. McClintock stated this several times in the
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discussion which followed the reading of that paper, and it is printed in

one of the old numbers of the Transactions. He added, however, that

the table might be used for the calculation of Premiums provided we

loaded it at the older ages so as to make it equivalent to a Select

Table. But that is another matter altogether.

The comparison which Mr. Hunter makes of the actual deaths with the

expected, by the British Offices Select Table, I think shows conclusively

that the mortality rate here is considerably lower than in Britain.

There is, perhaps some self-selection, but I do not want to make a point

of that.

There are several points to be kept in mind in deciding on the Scale

of Considerations. Of course, we must first select a Mortality Table which

will, as nearly as possible, indicate the mortality which those annuitants

will experience. I mean that is our object. Then we must fix upon a

rate of interest which we will be sure to earn in the future. Un-

fortunately we have no Mortality Table, I think, at the present time

which can be trusted. I think that on that account we should load up

the rates derived from any Table and perhaps more especially at the

older ages.

The matter of expense comes in. It is a simple matter. A single

commission is paid when the annuity is purchased and that is an easy

matter. But then the renewal expenses have to be taken into account.

We do get a considerable amount of profit from interest from our

annuities at the present time, but we cannot count upon that, and that

is a variable quantity at any rate. It is larger in the earlier years when

the annuitant is young, and may vanish or practically so, when he gets

old. I think the more satisfactory way is to make some provision for

a fixed charge during the lifetime of the annuitant. I am sorry that I

have no suggestions of any importance to make, but I just wanted to call

attention to those few points.

Me. Hunteb: In the tables showing the amount of annuity payments

ceasing by death it was pointed out that the Company was relieved of a

yearly payment of $24,000 in the first policy year. This was a remarkable

case of a man who was trying to beat the Company by taking out annuities

every year and by converting the payments made by the Company into ad-

ditional annuities. It happened that he had just made a large payment for

an annuity a few months before his death, and was arranging to pay still

more to us. It was one of the earliest problems presented to me in my
connection with the New York Life, as to whether it was possible for

a man to get the better of a company by following the course already

outlined. This problem involves the maximum annuity which a company

can afford to take on an individual risk.

There is one matter which I did not bring out forcibly in the paper as

presented to the Fifth International Congress, namely, the probability that

the low mortality was in part due to understatement of age. There

was plenty of evidence to show that the companies had not been so strict

aa they should have been in their requirements as to evidence of age,
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although I had no means of determining whether the question of age had

a great or small effect on the resulting mortality. One good result of the

published investigation, however, has been that some of the companies,

have become much more particular with regard to evidence of age. It

has been brought sharply to the attention of many of the managers that

annuity business is not worth having unless it can be obtained at a

proper rate, and that the proper rate cannot be calculated unless the

correct age is ascertained. The actuary of one of the fortunate com-

panies which made a slight profit on its annuity business, pointed out to

the president of his company that the margin of profit was equal to the

difference in consideration corresponding to a difference in age of one-half

of a year on the average, thus bringing before the chief executive very

forcibly the necessity for having the age correct. In European countries

the greatest care is taken in determining the age, the annuity not being

issued unless a certified copy of the official record of birth can be

obtained, and while that is not possible in many cases in this country, it

can be obtained in more cases than is generally supposed. Many of our

annuitants, for example, were born in Ireland, and my experience has

been that the parish priests in Ireland have a very satisfactory record

of the date of baptism, which usually occurs within a few days after

birth. Compulsory registration has also been in force in Ireland since

1864, and in England and Scotland since 1837 and 1855 respectively,

and a certified extract of the date of birth can be obtained from the

Registrar General in the capitals of each of these countries at a fee of

2s. 6d., plus a receipt stamp of Id., the entire charge, including postage,

being covered by 3s. In cases where the applicants were born in any of

these countries, the consideration money could be accepted, in order to

avoid any chance of losing the business, with the distinct understanding

that a certified copy of the date of birth should be obtained.

Mr. Hann thinks that the low mortality is partly due to the short

average duration of the annuities, and the same explanation has been

made by other actuaries. I cannot agree with this point of view, how-

ever, as the experience on annuitants resident in the United States and
Canada was measured by the British Offices' Select Annuity Experience,

which takes into account the low mortality fn the early annuity years.

Mr. Hutcheson states my position in saying that the comparison of the

actual with the expected deaths by the British Offices' Select Annuity
Table shows conclusively that the mortality rate in the United States and
Canada is considerably lower than in Britain. Mr. Henderson's figures

also confirm this view as he states that the experience of his Company
in Great Britain, both on male and female annuitants, closely follows

the British Ofiices' Select Annuity Table, while the experience of his

Company in the United States and Canada shows a percentage of actual

to expected deaths of about 80 per cent., measured by the same Table.

(In accordance with the suggestion made before the adjournment of

the last meeting on May 17, 1907 (Vol. X, Page 139), the subject of
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making annual dividends or annual apportionment and distribution of

surplus upon policies of life insurance, was taken up for discussion).

Mb. Febquson: The discussion this morning is presumably limited to

annual dividends but, believing that it is possible to find a comprehensive

method of division equally applicable to tontine and annual dividends,

I propose to extend my remarks to cover the general question of surplus

distribution. My particular object, however, is to present a method for

the calculation of annual dividends.

It may be premised that the natural position for a newly-organized

company, unfettered by traditional or legislative restrictions, would be

to defer allotment of surplus until the close of a period sufficiently long

to produce an average of results. The conception of tontine dividends as

accumulations of annual or quinquennial distributions would never present

itself to such a company and it is safe to say that if such an idea has

ever obtained, it has been founded on a perversion of a natural law of

insurance or indeed of any business viz.—that profits must not be paid

till they have been earned by the parties receiving them.

It requires, in my opinion, a considerable stretch of the imagination to

see how a policy, which has been procured under present expense condi-

tions, can be said to have earned a dividend within the first three years at

least. The trend of actuarial and public opinion seems to lie in the direc-

tion of requiring each policy to stand on its own footing as regards ex-

penses, and the restrictions to annual or triennial dividends, being

directly inconsistent with this tendency, must be regarded as illogical

in the extreme.

Annual dividends are, however, prescribed by law and are demanded by

part of the public. We must therefore overcome our objections to what we

believe to be an unscientific procedure and devise a means of meeting the

popular and legislative demands.

In suggesting a method of annual distribution, I will forget the past for

a moment and regard the tontine as the primary system of surplus

allotment. Under this system there is a fixed period, at the end of which

a dividend is payable, concerning which we are so certain that we are

wont at times to give an estimate thereof. In ascertaining rates of annual

dividend, I propose to make a close estimate of the surplus available at

the end of a certain period and then by a process of discounting ascertain

the amounts that may be paid in advance, distributing them over the

intervening years in whatever way appears most desirable.

A ten-year period, being of sufficient length to permit the elimination

of the loss from loading by the gain from mortality, seems a suitable one

to choose, and for estimating the deferred surplus the method described by

Mr. Weeks in the Transactions of the Society, Vol. IX, p. 93, is as nearly

perfect as could be desired. It remains to discount the deferred surplus

so ascertained by using the table combining rates of mortality, interest

and withdrawals, which is involved in the preparation of the asset shares.

In deciding what portion of the deferred surplus should be paid in advance

in a given year, any rule which commends itself to the management may
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be adopted, but one may be suggested which, though still arbitrary, is not

founded on caprice. Find by the suggested method of discounting the

value at the date of issue of the estimated deferred dividend, and dividing

such present value into ten equal parts, pay one of these parts with its

proper accumulation in each of the ten years of duration.

This rule produces a scale of dividends which increases satisfactorily

with the duration, and it should be found safe if the ten-year estimate

has been made on a suflSciently conservative basis. It must be remembered

that the rate of withdrawal may be increased by the payment of dividends

in advance and therefore it will be wise to make a deduction from the

estimated deferred surplus before discounting it.

Mr. Weeks in the paper referred to above, has given an example of the

calculation of standard asset shares for the Life 20 Payments plan at age

40. The excess of the 10th year asset share over the American 3 per cent,

reserve is $88.30 and for payment in advance we may take 75 per cent, of

this as a very conservative estimate. Discounting this amount in accord-

ance with the rule stated above, we would have as equivalent annual

dividends: $3.60, $3.91, $4.35, $4.75, $5.11, $5.41, $5.68, $5.98, $6.28 and

$6.62, for durations 1 to 10, respectively.

For deferred dividend policies, Mr. Weeks' method of allotment cannot

be improved on. For matured tontines and for other policies more than

10 years in force, there are several good methods based on the contribu-

tion formula, which are perfectly satisfactory. The method I have described

for younger non-tontine policies fits in well with the other two. It pro-

duces results which bear a fixed relation to the results on similar tontine

policies and which by a steady increase may be made to merge imperceptibly

into the dividends payable on older annual dividend policies. I would

respectfully commend it to the consideration of members of the Society.

Mb. Henderson: Mr. President, I am rather gratified by Mr. Fergu-

son's paper as it tends to cover a point which was raised—which I raised,

aa you will recall, last spring in the discussion where I said I considered

that enough consideration had not been given to the fact that a contingency

reserve was accumulated and care was not taken to pay it back to the

people from whom it was accumulated. Somje of the subsequent speakers

seemed to imply that I was afraid it was transferred from Endowment to

Life or Life to Endowment. That was not my objection at all or my fear.

My fear was that the contingency reserve was accumulated from the early

policy-holders of the company and never repaid to them. Mr. Ferguson's

investigation was much on the line of what I had nebulously in mind
although mine did not extend to fixing any definite period, but rather

looking forward to the future history of the group of policies being issued

and estimating what dividends could be maintained and keeping con-

currently what you might call a secret ledger dividend account which
would be accumulated on the tontine plan and credited to each class of

policies and the dividends adjusted annually or periodically as the case

might be and as the experience showed they should be.
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;The following was prepared as a written discussion in connection with

the paper on " Mortality among Insured Lives Engaged in Certain Occu-

pations," but the Society ordered it printed in the Transactiona aa a

separate actuarial note.)

Note on An Appeoximate Method of Making Mobtality Investigations.

By Abthub Hunteb.

In connection with the mortality experience under hazardous occupa-

tions, published in the last number of our Transactions, several members

have asked me to describe the methods employed in preparing the data

and in producing the results contained in the paper. As it would have

made the original paper too long to give the exposures for all groups at

the various ages, and as, accordingly, my ultimate calculations had to be

offered in abstract and accepted on faith, it seems proper that an expla-

nation of the methods used should be given, to be taken as a part of the

record in connection with the discussion of this paper. This explanation

may in itself be of value to students and to those who have not had
practical experience in mortality investigations.

The problem which presented itself was,

—

1st, to determine methods of procedure which could be carried on by a
force of women clerks, and did not require the services of a staff of

embryo actuaries or actuarial assistants; and

2nd, to establish a division for mortality investigations in which the

work would be largely automatic, and which would require the minimum
of expert supervision.

In order to carry out both these ideas it was necessary to make the

rules as simple as possible, to have a plan which would be followed in all

investigations, and to have a system of checks which would be more
effective than would be necessary in the case of clerks with actuarial

knowledge. The results have shown that women become very proficient

in their work, turning out a large supply of it, and that supervision is

largely confined to seeing that each clerk has a proper share of work, that

no hitches arise, and that the accuracy and output of each clerk are

properly determined. The final work of the actuary is to determine from
his knowledge of the conditions underlying the data, and from his knowl-
edge of the mortality in collateral groups whether the results are reason-

able or not. He, of course, can put into effect a number of checks which
can be done automatically before he takes in hand the final work, such
as comparing (a) the average amount of the death loss with the
average amount of the "paid-for" policies, (b) the average exposure by
policies with the average exposure by amounts, and (c) the average
amount of expected death losses with the average amount of the actual
death losses.
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The information necessary for mortality investigations described in the

paper was entered on cards, a specimen of which is given belov.'.-

No.

Age
OF

eNTRY.

Loss

Born.

.State- .Co..

OCC'N
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or family history, physical impairment, the country of birth, race and

other information, according to a schedule prepared for this purpose.

It was not found feasible to use numbers to denote occupation, as the

occupations are so diversified, and as generic titles are not satisfactory

without full details. By the addition of one figure to the numbers on

the cards provision is made for 100 numbers, which designate the facts

we need. For example, if an insured had a mitral heart murmur, the

impairment could be denoted by the number " 36," and this would be

entered on the card by adding " 6 " to the number " 3 " printed on the card.

Letters of the alphabet are also used in the same manner as in the

symbols of the Medical Information Bureau,—as, for example, " X " stand-

ing for " found by examination," and " A " for " within the past year."

The M. I. B. symbols were not used in place of the Nylic symbols, because

the latter were employed by the Company some time before the former

symbolic system was adopted.

The circle on the extreme right hand of the card, after the number 9,

is used to distinguish the sex of the insured. If the insured is a male,

the circle is left blank ; if a female, the letter " F " is inserted. The

usual way of distinguishing men from women, by using a different colored

card was not adopted because cards of different colors had been used

for other distinctions, such as for the under-average business. In the

space marked thus on the right hand side of the card are

placed the height and weight of the insured.

The Loss Number refers to the number of the Death Loss papers.

Provision is made after the word " Class " for designating the various

dividend classes, such as Miners', Marine and Under Average.

All the data are placed on one side of the card. Our earlier cards had
the data on both sides, and the disadvantages of that system resulted in

our going to the expense of rewriting thousands of cards in order to have

all the data on one side. Such cards are more easily sorted and tabulated

and there is less chance of error. It might also be mentioned that a thin

card is advantageous, and that a cheap grade of paper cardboard is not

economical.

Material from which Information is Obtained.—The age at entry,

date of birth, name of insured, state and country in which the insured

lives, occupation, amount and kind of policy, and date of entry are

obtained from the register cards. The register card of the New York
Life has taken the place of the policy register, and gives a complete

history of the policy from its issue to its close. It is a question whether
it is better to write the cards from the register cards after the policies

have been paid for or to write them from the application papers at the

time the policy is written. If the latter plan is adopted it necessitates

the writing of cards for all policies whether they were paid for or not,

and while this increases the amount of work, it furnishes the data for
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investigations into the proportion of " Not Taken " business under various

classes and in different communities. Both systems have been tried in

our office, the latter being now in use.

The symbols regarding physical impairments, etc., are not used and the

heights and weights are not inserted except for under-average risks, and

in other special cases. Such information is taken from the application

papers, by specially trained clerks before the investigation is made.

In order to re-check the data which are transferred from the application

papers to the mortality card, the latter is compared with the valuation

sheets of the Massachusetts Insurance Department. These valuation sheets

show the number, date and kind of policy, age of insured and amount of

insurance. Thus an independent check is made of the most essential

data, as the valuation sheets are written direct from the application papers,

•without reference to the register card and not by the clerk who wrote the

re^nster card or the clerk who checked the data transferred from the

application papers.

DuBATiON OF Insubance.—The date and cause of exit are obtained from

the register card, the deaths being checked from a register of death claims

in the Actuarial Department. That register is checked month by month

with the account of the Policy Claims Department, and, accordingly, is

strictly accurate. To again check the most important part of the data

in the investigation, viz., the deaths, the cards are compared with those

of the Policy Claims Department, and the date of death and cause of death

are entered therefrom.

The investigation being made throughout by policy years, the exact

policy year in which death takes place is ascertained by observing the

exact dates of entry and of death. In the exposed to risk the dead are

considered as exposed to the end of the policy year in which death takes

place, deaths in the first policy year being taken as of Duration 1 ; deaths

in the second policy year as of Duration 2 and so on. The duration taken

for the lapsed and siirrendered policies is the " Mean " duration, obtained

by subtracting the calendar year of entry from the calendar year of

exit. The existing are traced to the anniversaries of the policies.

Treated in this way, the duration for all pslicies is an integer, and all

question of fractional duration is eliminated. It may be questioned

whether the " Mean " duration for the surrender and lapsed policies is

sufficiently accurate, but tests have been made which show without any

doubt that for the purpose of these investigations the " Mean " duration

is as reliable as the " Nearest " duration, and much less troublesome than

the " Exact"; being indeed practically accurate. For example, in the class

of bartenders, taking the entrants of all ages from 15 to 64, the exposures

on the basis of the " Exact " duration, of the surrendered and lapsed

policies, were 1,546 years, and by the "Mean" duration method, 1,541.

The error in the exposure was greatest for the group age 25 to 29, in

which case it was one and seven-tenths per cent, of the exposures.

All policies that became paid-up for reduced amount, or paid-up for the

full amount for a term of years were treated as terminated policies as
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of the date when the premium was due and unpaid. That was the treat-

ment so far as these investigations were concerned, although the data

were prepared for investigating at a future date their experience after

becoming fractional paid-up policies or being put on term extension.

Mortality Investigation by Policies and by Amounts.—No attempt

was made to eliminate duplicate policies on the same life, as it was

found by experiments that the death loss by policies varied only slightly

from that by lives. Although the experience by policies gave satisfactory

results in these investigations by the New York Life, it does not follow

that it will do so generally. In a small experience, it might happen that

the few men who died carried a large number of small policies, and this

event might seriously disturb the mortality experience. It is advisable,

therefore, to scrutinize the death losses carefully in order to see whether

there have been any deaths among men who carried a number of policies

out of proportion to the number of policies exposed to risk. We do not

advocate a mortality experience by policies, but have found the use of

policies reliable for certain limited investigations and this method saves

much clerical labor.

As a check on the approximate accuracy of the investigation by policies

the data are also tabulated by amounts so that a comparison may be

made between the ratio of actual to expected deaths by amounts and by

policies. If there is a large difference between these two ratios, the data

are always investigated to determine the cause.

Sorting of Cabds.—The cards were sorted first according to general

occupation, then subdivided into particular sub-occupations. For ex-

ample, the cards on miners were sorted out from all the occupations, and

then were divided into iron miners, quartz miners, etc. There were then

subdivided into " Existing," " Lapsed," and " Dead." Each of these groups

was then sorted according to age at entry, and further subdivided accord-

ing to duration. The cards in each of these subdivisions were counted

and entered on sheets prepared for this purpose, a sample of which is

attached.
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The data for each quinquennial group is tabulated as follows :

•
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It will be noticed by inspection of the sample sheet that the cards

are sorted and recorded according to groups of five ages, and not accord-

ing to each age. This method was adopted only after several tests as to

the effect which it would have upon the expected mortality compared
with the mortality obtained by grouping the exposed to risk according

to each age. No material difference was found in the results by the two
methods. At the younger ages the expected mortality by the group age
method is very slightly less than the expected mortality by each age:

at ages from 30 to 44 the expected mortality is practically the same by
either method, and beyond those ages the expected mortality by group ages

is slightly in excess of that by individual ages. Careful tests showed that

the expected mortality by group ages was about y^. of 1 per cent, greater

than the expected mortality by each age.

The printed figures in the subjoined sheet are the rates of mortality

per thousand on the Compound Progressive Mortality Table (New York
Life Standard) at the central age of the group. The multiplication of the

exposed to risk by the rates of mortality is done by means of a multi-

plication table such as Meech's or Cogsworth's, as we find the work is

more rapidly done than by calculating machines, and is sufficiently accurate

for our purpose. The tabulation of the data on these sheets and the

ensuing work of calculation are done in duplicate by different clerks, the

comparison of the results being made by the head of the division.

The advantages of having a sheet of the above kind are obvious: it is

both a working sheet and a summary sheet, showing in compact form the

mortality by policy years, by attained ages, and by ages at issue. The
grouping of the mortality by attained ages is not strictly accurate, but

it is rarely needed, and the approximate method gives a general idea of

the ratio of the actual to the expected mortality, which is sufficient for

most purposes and saves much labor.

In preparing mortality statistics a distinction should be made between

absolute accuracy and necessary reasonable correctness, for the particular

purpose of the investigation. Where the groups of data are not large the

exact results would not be applied in practice, and hence approximate

methods may be safely employed. For example, the ratio of actual to

expected deaths in the case of bartenders was 178 per cent., but as the

total deaths were 75, the conservative actuary would make provision in

quoting premium rates for about 190 per cent, or 200 per cent, mortality.

By grouping the exposures by quinquennial ages and by using the " Mean "

duration for lapses, there may be a maximum error of 2 per cent., but

that is not of importance if the exact figures are not used. I believe in

the greatest accuracy when necessary, but not in expending money and

labor in obtaining results which are to be used approximately, or with a

substantial loading for contingencies.
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Abstract from the Minutes of the Semi-Annual

Meeting of the Actuarial Society of America,

HELD in Toronto, Canada, on Thursday, October

10th, 1907.

TIEST SESSION.

King Edward Hotel^

Toronto, Canada, October 10th, 1907.

The meeting was called to order by the President, Mr. Wells,

at a quarter before eleven o'clock, a. m.

FELLOWS PRESENT.

Alsop,
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After the calling of the roll, a quorum of Fellows being present,

the minutes of the Annual Meeting, held in New York on May 16

and 17, 1907, were approved as printed in the Transactions.

The Secretary then read an abstract of the proceedings of the

Council since the Annual Meeting, reporting that the attention of

the Council had been chiefly directed to the consideration of certain

proposed amendments to the Constitution of the Society, and of a

suggestion made to the Council by Dr. Oscar H. Rogers, President

of the Medical Directors' Association, that the mortality under

term policies be specially investigated, considering separately yearly

renewable term, non-renewable term, renewable term, and con-

vertible term. This last subject, the Secretary stated, had been

referred to a special committee of the Council.

A proposed amendment to Article X of the Constitution by

adding at the end of that article the following words:

—

"the candidacy having been notified confidentially to every member of the Coun-

cil at least twenty days before the meeting at which action is to be taken,"

was, upon recommendation by the Council, adopted.

The consideration of two other amendments which had been

proposed respectively to Articles IV and VII of the Constitution,

relating to the number of Vice-Presidents of the Society and the

manner of their election, was upon recommendation of the Council,

postponed until the Annual Meeting in May, 1908.

The Society then preceded to the reading of papers prepared

for this meeting (pages 141-299).

Upon the completion of the presentation of papers of several

of which abstracts only were read, the Society at a quarter-past

twelve took a recess until two o'clock.

ArTERNOON Session, October 10, 1907.

After the Society had reassembled at two o'clock the discussion

of papers presented at the previous meeting of the Society in

May, 1907, was begun.

At four o'clock the Society adjourned to meet together at dinner

at the Toronto Club in the evening, and to reassemble for business

the following morning at half-past nine.
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SECOND DAY.

rEiDAY, Octoher 11, 1907.

The meeting was called to order by the President at half-past

nine o'clock, and the discussion of papers read at the meeting

in May was then resumed.

Acting upon the question as to the expediency of continuing

the publication of advertisements in the Transactions, which had

been referred to the Council at the last meeting, it was decided

by the Council that it was expedient to continue the advertise-

ments, and that one copy of the Transactions be sent to each

advertising company for each $5. paid for advertising. The action

of the Council was approved by the Society.

On motion of Mr. Ireland, seconded by Mr. St. John, the thanks

of the Society were voted to the Ontario members, and especially

to Mr. Macdonald, Chairman of the Committee of Arrangements,

for the generous and successful provision made for the comfort

and convenience of the Society and the entertainment of its mem-
bers during this meeting.

At one o'clock the Society finally adjourned, to reassemble

informally for luncheon at the Hunt Club, as guests of the Ontario

members.

Aethub Hunter,

Secretary.
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NOTATION.
Adopted October 23d, 1890.

Kesolved, that in the presentation of papers the Symbols of the Text-Book of

the Institute of Actuaries, with the additions noted below, be followed when
convenient, and that in any event the use of such symbols in other senses be

avoided ; that the letters denoting commutation columns, according to the system

of Dr. Farr, customarily followed by American Actuaries, be printed in plain

"full-face" type ; and that otherwise there be entire liberty as regards notation.

da; Cx
kx==

1^ + 1 Dx +

1

"^ = 11^(1 + = 0^.
iS^ Sum insured.

ir= Cost of insurance = q («§— V).

n = Single premium (alternative for A).

The following notation for the discounted value of the future profits from

mortality was recommended for adoption May 21st, 1908.

Gj.= the present value at date of issue of the assumed mortality gains on a Single

Premium Whole Life Insurance of 1 issued at age x.

Gj. ^T]
= the value at the beginning of the second policy year of the assumed mor-

tality gains on a Single Premium Endowment Insurance of 1 for n

years issued at age x.

^^=:the present value at date of issue of the assumed mortality gains on a

Limited Payment Life Insurance of 1 issued at age z by ti annual pay-

ments.

S'a; Sn = the value at the beginning of the second policy year of the assumed

mortality gains on an Annual Premium Term Insurance of 1 for n years

issued at age x.
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The Rate of Sickness

With special reference to the Experience of the Travelers
Insurance Company of Hartford on their

Health Policies.

H. J. messenger.

The first attempts to write health insurance in the United States

were made about sixty years ago. During the decade, 1840-1850,

several companies were organized for the purpose of engaging in this

business. Among them were the Massachusetts Health Insurance

Company of Boston, the Health Insurance Company of Philadelphia,

the Spring Garden Health Insurance Company of Philadelphia County,

the Eagle Life and Health Insurance Company of Jersey City and the

Essex County Life Insurance Company of Massachusetts. Starting

with the formation of these companies the period from that time up

to about 1897 can be regarded as the first period of health insurance

in the United States.

It was a period characterized throughout by failures. Those

engaged in the work were not trained insurance men and had no

conception of the necessity of a contingent liability reserve. None

of the companies had the requisite financial backing and the only

experience they had to go by was the experience of the English

friendly societies, showing, with a fair degree of accuracy, the number

of weeks of genuine, actual sickness in England among the middle

1 371
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and industrial classes at the different ages. How great would be the

expense of conducting these health companies and how much they

would have to pay for claims that did not represent genuine sickness,

they had to learn from experience. The result was that, although

a few of the men connected with the earlier companies were persons

of ability in a general way and were reliable and earnest, yet they

soon withdrew, and their places were generally taken by incompetent

and irresponsible parties and what little scientific basis had been

brought into play by two or three of the earliest companies was soon

thrown to the winds.

Not one of the companies that started during that early period has

survived and not one has furnished any experience in regard to the

rate of sickness that can be considered of any real value. A full

account of the early efforts to establish health insurance in this

country will be found in an article by the writer on "Health Insur-

ance in the United States," published in Volume I of the "Proceedings

of the Fourth International Congress of Actuaries.

"

Early in the last decade of the last century the stock accident

companies of this countr}^ were engaged in a very sharp competition

for accident business and each one in turn had added sojne new

feature to the contract in order to get ahead of the others. Finally,

about 1897 one of the companies offered in connection with the

accident policy, and for a very small additional premium, what was

called a special health policy paying weekly indemnity in case of

disability as the result of contracting any one of a certain limited

number of specified diseases. The contract as first issued covered fif-

teen diseases, as follows :—typhus, typhoid, or scarlet fever, smallpox,

varioloid, diphtheria, measles, Asiatic cholera, erysipelas, appendicitis,

diabetes, peritonitis, bronchitis, pleurisy and pneumonia—most of

which Avill be readily recognized as being in'fectious or contagious and,

therefore, to a large extent partaking of the nature of an accident.

Other accident companies very soon took a similar course and in a

few years many of the leading companies were well started in the

experiment of health insurance.

The placing of this form of insurance on the market by the stock

accident companies meant that the undertaking would have all the

financial backing necessary, and that the business would be conducted

by men who were familiar with business methods and that the new

venture would be given a thorough trial under much more favorable

conditions than had formerly existed. The important things lacking
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were the knowledge of the kind of contract required by the public

and the probable experience in regard to the rate of sickness. It was

soon found that tlie policy was regarded as altogether too limited in

its scope and the number of diseases included in the contract was in a

short time increased by most of the companies to twenty-one and later

on lO over thirty besides covering certain amounts for surgical opera-

tions. About the same time some of the companies commenced

issuing a health policy which, with very few limitations, practically

covered all diseases ; and, of late years this policy has been gradually

taking the place of those contracts limited to a few specified diseases.

The amount of health insurance written by the stock accident

companies has been continually on the increase until it has now

reached considerable proportions. The total premium receipts from

all forms of health insurance and the corresponding claims paid by

those accident companies reporting their health business separately to

the insurance departments (as given below) are taken from the

"Insurance Year Book" for 1907, and give the figures for each year

from 1899 to 1906, inclusive. The very large increase for the year

1903 over 1902 is to a considerable extent due to the fact that several

of the companies for the first time separated their health reports from

their accident reports in 1903.

TotAT. Health Premiums Keceived and Health Claims Paid From
1899 TO 1906 Inclusive.

Year. Premiums Received. Losses Paid.

1899 $ 21,735 $ 3,815

1900 137,769 44,829

1901 257,139 120,142

1902 335,339 168,282

1903 1,261,161 517,617
1904 1,951,796 821,766
1905 2,164,411 847,359

1906 2,406,179 933,910

$8,535,529 3,457,720

Coming now to the rate of sickness as determined by the experience

of the companies doing health insurance in the United States, particu-

larly the experience of the Travelers Insurance Company of Hartford,

the columns of percentages from A, to Q., inclusive, give the number

of weeks of sickness for each year of exposure, as follows :

—
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Column A. is the experience of the Travelers Insurance Company

on its special health contract issue of March, 1899 to March, 1901

—

exposure of March, 1899 to January, 1906, and covering fifteen

specified diseases, as follows :—typhus, typhoid or scarlet fever,

smallpox, varioloid, diphtheria, measles, Asiatic cholera, erysipelas,

appendicitis, diabetes, peritonitis, bronchitis, pleurisy and pneumonia.

Column B. is the experience of the Travelers Insurance Company

on its special health contract issue of March, 1901 to November,

1902—exposure of March, 1901 to January, 1906, and covering

twenty-one specified diseases, as follows :—typhus, typhoid or scarlet

fever, smallpox, varioloid, diphtheria, measles, Asiatic cholera, ery-

sipelas, appendicitis, diabetes, peritonitis, pleurisy, pneumonia, cerebral

apoplexy, brain fever, epilepsy, hydrophobia, sunstroke, malignant

pustule and mumps. In this second form bronchitis was struck out

of the old contract and seven new diseases added.

Column C. is the experience of the Travelers Insurance Company

on its special health contract issue of November, 1902 to January,

1905—exposure of November, 1902 to January, 1906, and covering

thirty specified diseases, as follows :—typhoid fevei", yellow fever,

scarlet fever, typhus fever, scarlatina, smallpox, varioloid, diphtheria,

measles, Asiatic cholera, cholera morbus, erysipelas, appendicitis,

diabetes, peritonitis, tetanus, pleurisy, pneumonia, acute hydrocele,

angina pectoris, cerebral apoplexy, brain fever, epilepsy, hydrophobia,

sunstroke, cancer, malignant tumor, whooping cough, acute cerebral

spinal meningitis and mumps.

Column D. is a combination of the experience of the Travelers

Insurance Company on its three special health contracts, as given in

columns A., B. and C.

Column E. is the combined special health experience of the Travelers

Insurance Company issue of March, 1899 to^ January, 1906—exposure

of March, 1899 to January, 1907. It is the same as the experience

in Column D. with another year's experience added. In this added

experience most of the contracts paid indemnity while "necessarily

confined to the house '

' instead of while '
' continuously and wholly

disabled."

Column F. is the experience of the Travelers Insurance Company
on its instalment special health contract issue of October, 1899 to

January, 1905—exposure of October, 1899 to January, 1906. The
contract in this case was partly the same as that in column A. cover-

ing fifteen specified diseases and partly the same as that in column B.
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covering twenty-oue specified diseases ; and the policy was issued to

the industrial classes— -very largely to railroad emj^tloyees.

Column G. is the experience of the Travelers Insurance Company

on its instalment special health contract issue of October, 1899 to

January, 1906—exposure of October, 1899 to January, 1907. It is

the same as the experience in Column F. with another year's experi-

ence added and with a similar change in the wording of the contract

from "continuously and wholly disabled" to "necessarily confined

to the house."

Column H. is the experience of the Travelers Insurance Company

on its general health policy issue of November, 1902 to January,

1905—exposure of November, 1902 to January, 1906. This con-

tract covered practically all diseases.

Column I. is the experience of the Travelers Insurance Company

on its general health policy issue of November, 1902 to January,

1906—exposure of February, 1902 to January, 1907. It is the same

as the experience in Column H. with another year's experience added

and with a similar change in the wording of the contract from '

' con-

tinuously and wholly disabled " to " necessarily confined to the

house.
'

'

Column J. represents the combined experience on the general

health contract of some thirteen accident companies represented in

the International Association of Accident Underwriters and is based

upon policies issued or renewed in 1903. As an experience it is in

the same class as that given in Column H.

Column K. is the experience of the Manchester Unity, 1846-1848.

Column L. is the experience of the Manchester Unity, 1856-1860.

Column M. is the experience of the Manchester Unity, 1866-1870.

Column N. is the experience of the Ancient Order of Foresters,

1871-1875.

Column O. is the experience of the Friendly Societies, 1876-1880.

Column P. is the experience of the Manchester Unity, 1893-1897.

Column Q. is the experience of the Manchester Unity, 1893-1897,

with the occupations more injurious to health, such as outdoor build-

ing trades, dock laborers, bargemen, railroad employees, sea-faring

men, fishermen, quarry workers, iron and steel workers and miners

excluded.

Column R. is the mortality rate according to the American Ex-

perience.
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Studying these results the most noticeable feature is the remarkable

uniformity in the rate of sickness according to the first five columns

(A., B., C, D. and E. ) in which A., B. and C. represent the

experience on three slightly modified forms of the special health

policy, D. is a combination of A. , B, and C. , and E. is practically

the same as D. only with one additional year's experience.

For ages under twenty-five four of these columns give .29 of a

week of sickness per year of exposure and the other column gives .28.

For ages thirty to thirty-four four of the columns give .20 of a week

of sickness per year of exposure and the other column gives .21. For

ages thirty-five to thirty-nine two of the columns give .21, two give

.20 and one gives .19. For such a small exposure and for a practi-

cally new business the uniformity is almost astonishing. The only

instance where there is any great variation is for ages fifty-five and

over, where the amount of exposure is very small.

There is another striking feature shown by these columns. The

rate of sickness starts high at the younger ages (commencing at about

.29 for ages under twenty-five) and gradually decreases until it

reaches about .18 (for the two five-year periods forty to forty-four

and forty-five to forty-nine) and then gradually increases with strong

evidence of a rapid increase at the higher ages. For all ages com-

bined the rate of sickness is .20 of a week for two of these columns,

. 21 for two of these columns and . 23 for the remaining column.

The experience in Column F. , which represents insurance on

industrial classes (largely railroad men) under the special health

contract and under Column G., which is practically the same thing

with one year's experience added, shows a nearly uniform rate of

sickness up to age fifty and then quite a decided increase except for

ages above fifty-five, where the exposure is too small to be given

much consideration. For all ages combined this industrial experience

shows a rate of sickness about 50 per cent, greater than the experi-

ence in Columns A. , B. , C. , D, and E.

Column H., which represents the Travelers' experience on the

general health policy covering practically all diseases and Column I.,

which is practically the same thing with another year's experience

added, shows a rate of sickness about three times that upon the

regular special health policy and about twice that upon the industrial

special health policy. It shows a tendency—although not so decided
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a tendeucy—to start high and then decrease until to-wards age fifty

and tten a rapid increase.

Column J., which gives the combined experience of several acci-

dent companies on the general health policy, shows a nearly uniform

rate of sickness up to age fifty and then a material increase.

The general conclusion drawn from these various experiences given

in Columns A. to J. , inclusive, is that there is no more and may be

less sickness at ages thirty-five to fifty than at ages eighteen to twenty-

five. Special attention is called to this point because it had been

previously supposed by many that the rate of sickness, like the rate

of mortality, gradually increases witli increasing age—at least from age

eighteen up.

In studying the results in Columns K. to Q., inclusive, giving the

various experiences of the English friendly societies, we see there is a

more or less gradual and uniform increase in the rate of sickness from

age twenty on, and an increase considerably greater than the increase

in the mortality rate for the corresponding ages as given in Column

R., which represents the American experience mortality rate.

Three things should be borne in mind in the interpretation of these

results, with special reference to the fact that this experience gives a

much lower rate of sickness than any of the English friendly societies

and the fact that the sickness rate shows no tendency to increase until

nearly age fifty.

First,—This Manchester Unity's experience, even after the elimi-

nation of most of those occupations which are apt to cause the highest

rate of sickness, is made up mostly of the middle industrial classes,

while a large part of the Travelers' experience included in the figures

for Columns A. to I. (except F. and G. ) represents the professional,

clerical, commercial and other high-grade classes.

Second,—This Manchester Unity's experience represents a very old

experience— so old that in the experience for 1893 to 1897 nineteen

of the members have reached ages between ninety-five and one

hundred.

Third,—This Manchester Unity's experience includes disability

from accident which is not included in the Travelers' experience.

On the other hand, the Travelers' experience dates from the close

of 1899, and the greater part of it is much more recent than that

date. The combined experience on the general health policy, as

shown in Column J., which is much more favorable than that of the
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Travelers, as showu in Column I., is much newer business than that

of the Travelers as it repi'esents policies written or renewed in 1903,

while the Travelers' experience comes down several years later. This

means that in the case of the Manchester Unity in the great mass

of the experience the benefit of selection has entirely run out while

the Travelers' experience—and possibly to a still greater extent the

combined experience of the accident companies— represents risks

which are still benefiting very largely from recent selection. It

should be borne in mind that all of these health policies issued by the

accident companies in this country contain a clause giving the com-

pany the right to cancel the policy at any time and return the

unearned premium ; also renewing the policy from year to year is

voluntarily on the part of the company ; and, practically, the Travelers

has declined to renew from 1 per cent, to 2 per cent, of the health

policies when the year has expired. One can easily see what an

immense difference it Avould make in the mortality experience of

an American life company if the company had the right to pick out

and cancel each year 1 per cent, of the worst risks on the books.

As compared with the benefit of selection as shown in the first year

or two of a life insurance experience the evidence of benefit of selec-

tion as shown in the Travelers' experience on its general health policy

in Column I. is not excessive. It is quite probable that if the

Travelers' general health business should ever become as old as that

of the Manchester Unity its rate of sickness would approximate

that of the Manchester Unity from 1893 to 1897, making allowance

for the fact that the health policy does not cover disability from

accident ; and, if it does not approximate this rate it would probably

be due, first, to the fact that the company has the right of cancella-

tion and, second, to the fact that aside from this right to cancel the

contract the business is not so persistent.

Coming now to some special points developed in the course of the

investigation and confining ourselves to the experience on the regular

special health policies, as given in Column E., on the special health

instalment policies, as given in Column G., and on the general

health policies, as given in Column I. , we obtain the following tables

as the result of sub- dividing this experience according to certain

occupations, according to certain geographical sub-divisions and accord-

ing to the distribution by population.
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Speciai. Health Policies.
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General Health Policies.

Years of Weeks of

Occupation Exposure Sickness

1. Professional and Clerical 10,883 .62

2. Industrial (indoors) 489 .56

3. Industrial (outdoors) 248 .88

4. Commercial Travelers 558 .89

0, Liquor Business 195 .77

Total
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one hundred and eighty years) is exceedingly favorable. This varia-

tion in the rate of sickness in the different sections of the country

—

with the north giving invariably better results than the south—is

confirmed by the Travelers' experience in other lines of business.

The Travelers' life exjierience shows the highest mortality rate in the

south, the lowest in the north and an average rate for the west ; and,

a similar statement can be made in regard to the loss ratios of the

Travelers' business in its accident and liability lines.

In regard to population, cities of 25,000 and over, according to

this experience, have less sickness than the smaller places on all three

forms, although the difference is very slight on the special health

instalment policy. This result is contrary to the quite general impres-

sion that the large cities are not as healthy as the small cities and

country towns. Nearly all experience in regard to the mortality rate

Avould seem to indicate that the large cities are not as healthy as the

smaller places.

In the various tables, representing the experience of the Travelers

Insurance Company on its health business, as published in this paper,

indemnity claims in general have been limited to twenty-six weeks in

order to make the experience uniform, notwithstanding the fact that

part of the time some of the contracts gave indemnity for a longer

period. In the special health experience, however, six claims for

permanent disability have been counted (each as one hundred weeks

of sickness), and, similarly, one claim in the special health instalment

experience. In a certain portion of this experience contracts give

indemnity for partial as well as for total disability and two hundred

and ninety-four weeks of indemnity under partial disability in this

experience has been counted in as one hundred and forty-seven full

weeks of sickness. Some of the general health contracts provide for

certain surgical operations at the expense bf the company ; and, in

this experience on the general health policies twenty-nine weeks of

sickness are included as the equivalent of the surgical operations.

As far as reported to the company there has been a death rate on the

special health experience of 1.51 per thousand, on the special health

instalment experience 1.66 per thousand and on the general health

experience 2.91 per thousand.
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(Presented by Mr. Walter S. Nichols.)

An Inquiry into the Nature of the Fundamental
Pkinciples of a Contract of Indemnity.

ALBERT W. WHITNEY.

FoEE Word, by Mr. Nichols.

The problem here discussed b}^ Professor Whitue}^ is one whose

importance can only be appreciated by those who are familiar with

the complex questions arising in connection with fire insurance

adjustments. The proportions in which several policies involved

in a loss shall contribute to its settlement involve no difficulty so

long as they all cover the various items in similar proportions.

But when the items included under one policy differ from those

embraced in another, the ratios in which their several contribu-

tions shall be made become a matter of dispute. Such questions

have, from time immemorial, been disposed of by the courts as pure

legal pro|)ositions concerning the construction of the fire insurance

contract and by fire insurance adjusters on the basis of various

artificial rules. In both cases they have been dealt with on prin-

ciples so inconsistent among themselves that they cannot be harmo-

ized and every such adjustment has been virtually a law to itself.

Numerous works and memoirs have been written on the subject

of such adjustments by fire underwriters, none of which are in

accord with the rest. The difficulty has been to find a mathe-

matical basis for apportionment which will apply alike to all cases,

while in harmony with the legal construction of the contract, as

defined by the courts.

AVliile the solution of the problem must depend on the construc-

tion of the contract as a question of law, such construction in turn,

if correct, must rest on mathematical assumptions regarding the

character of the equities involved whose proper application will

lead to consistent results.
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The late William C. "Whiting, who was a member of this Society,

recognized this fact and employed his well kno^^^l mathematical

genius in an attempt to establish such a basis.

Professor ^Vhitney, in the following paper, approaches this prob-

lem from a novel standpoint and deals with it as a problem of

fluent quantities, laying down certain fundamental assumptions,

which through the application of the calculus, apparently furnish

a consistent theoretical solution to the problem in its broadest

generality. Special cases frequently arise in which one or more of

the policies may be exhausted before complete indemnity has been

furnished. These simply require the repeated application of the

same principles until either complete indemnity has been secured

or all the policies are exhausted. These he has not attempted to

discuss. The mathematical principles involved may be likened

somewhat to those met with in the life office, in the application of

the contribution plan to the various sources from or to which

the receipts and expenditures flow; or to the assumption of the

gradual exliaustion of vitality analogous to the exhaustion of a

receiver by means of an air pump, by which Benjamin Gompertz

deduced liis original law of mortality. I believe it is the first time

that the fundamental conceptions of the calculus have been applied

to this class of questions.

This paper arises from an attempt to solve a classic problem in

fire insurance known as " The Apportionment of Losses imder

Non-Concurrent Policies." In order to solve this problem it is

necessary to define, with great precision,, the exact nature of the

fundamental provisions of the insurance contract. The ground for

supposing that this subject may be of interest to students of life

insurance is the fact that the fundamental principles of indemnity

are, for all kinds of insurance, the same. So many elements enter

into the problem of furnishing indemnity in the case of fire that a

statement of the principles of the fire insurance contract will pos-

sibly be sufficiently general to cover all insurance; it will certainly

include the more ordinary forms of life insurance.

The life insurance problem in at least three respects is only a

special case of the more general problem. In the fii'st place in
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life insurance the loss takes place all in an instant; a fire has a

period of duration, a death has not. In making this statement I

had in mind the ordinary single-payment type of policy. It occurs

to me that a reversionary annuity, particularly an instantaneous

reversionary annuity, is, as regards duration, an almost exact coun-

terpart of a fire insurance policy. The first contingency in the

case of the fire insurance is with regard to the question of whether

the fire will start; the second contingency is with regard to the

duration of the fire, hence the amount of loss; this corresponds to

the length of life of the beneficiary after the death of the insured.^

In the second place in life insurance (perhaps I should be more

cautious by saying, in the more ordinary forms of life insurance,)

it is not necessary to consider the possibility of two losses occurring

cotemporaneoasly.

But probably the really most fundamental difference between the

case of fire and of life is the fact that in case of fire the loss is

physically appraisable and has an upper limit, namely the value

of the property, which, however, has no absolutely necessary re-

lation to the amount of covering insurance. But no attempt is

made after the loss has occurred to appraise the value of a life and

the value of the life is construed to be at least equal to the amount

of insurance carried.

This comparison has perhaps been already carried too far,

although as a matter of fact the nature of the contingencies in the

two cases might be compared in much greater detail. I will state

the problem. The problem in its simplest concrete form is this:

books and furniture in a certain house are covered by a blanket

policy of $3,000 in Company A; books alone are covered by an

additional policy of $2,000 in Company B; a fire occurs doing

damage of $500 to furniture and $1,500 to books; ascertain the

contribution of each company to make good the loss. The policies

are non-concurrent in the sense that they do not cover the same

items. It is understood that far more complicated cases of non-

concurrence might and do occur when there are a greater number

^ It is interesting to note that in the problem of determining coinsurance rates

in fire insurance exactly these two probabilities occur and have been referred to

as the Ignition Hazard and the Damage Hazard.—Report of the Coinsurance

Committee of the Board of Fire Underwriters of the Pacific on Coinsurance

Kates.
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of items and a greater number of policies. Neither the cases of

concurrent policies nor of non-overlapping policies furnishes any

difficulty; each is contained however in the general problem as a

trivial case.

This problem calls immediately for a far more searching inquiry

into the nature of the indemnity contract than is necessary in ordi-

nary cases. I have thrown such a statement of the contract into

the form of axioms—axioms which depend for their truth (pro-

^dded this is the proper interpretation of the contract) upon the

mutual agreement of the parties concerned. Axiomatic statements

furthermore prepare our minds for necessary logical conclusions.

Let me interject a word here to explain that this is in no sense

an actuarial problem. It does not concern itself with how indem-

nity is furnished; there need be from this point of view no mass

of the insured and no law of averages. Sufficient it is to know that

the insurer binds himself to furnish indemnity up to a certain

amount. This amount, for the sake of being graphic, we may refer

to as the " indemnity fund ;
" ordinarily it would be known as the

" insurance in force."

Definition: Insurance is a plan for furnishing indemnity; the

indemnity accrues continuously as the loss takes place; accrued

indemnity flows from an "indemnity fund" (or funds), viz.:

the " insurance in force " and attaches at the point at which loss

is taking place.

Axiom I : AAHien an indemnity fund (or funds) protects a

property upon which loss is taking place, or more than one property

upon which losses are simultaneously taking place, the total flow

to each property during an instant is equal to the loss upon that

property during the instant in question.

Axiom II : Wlien a property is protected by more than one in-

demnity fimd the flow from each fund during a given instant is

proportional to the size of the fund at that instant.

Axiom III : The flow to each item of loss continues eitlier until

the entire loss upon that item is made good or until all the in-

demnity funds contributory thereto are exhausted.

Naturally the first question that arises with regard to such a

system of axioms is as to whether it agrees with the interpretation

of the contract in ordinary cases.

It will be noticed tbat these axioms make use of the phraseology

of differentials (the phraseology of rates might equally well have
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been used with perhaps some sacrifice of vividness). These same

axioms could be framed for ordinary cases in the phraseology of

finite intervals. What 1 mean is of course this (take an example) :

C covers an item with $1,000 of insurance, D covers the same item

with $2,000 of insurance; there are no other items; there is no

other insurance. There has been a loss of $1,500; ordinary usage

prescribes a payment of $500 from C and $1,000 from D, viz., a

sharing of the loss in the ratio of the amount covering, viz., 1 : 2.

'Now axiom II prescribes that the flow from the two funds during

an instant shall be in the ratio of the funds at the instant in

question. But, if the two policies contribute to exactly the same

loss and start in the ratio of 1:2, it is evident that they will

continue to contribute in this ratio, resulting in contributions of

respectively $500 and $1,000 as by ordinary usage. Since then

this ratio of flow in the ordinary case does not change from instant

to instant the axioms may be reworded, substituting for " size of

the fund at that instant " " size of the fund at the beginning of

the loss," viz., the insurance in force, that is, the face of the policy,

and instead of the flow during an instant we may equally well use

the flow during a finite interval of time. That is, in ordinary

usage, there is no necessity of viewing the process of furnishing

indemnity as a fiow. It is rather a casting up of the necessary

indemnity after the loss is an accomplished fact. But we may go

one step further in our test of these axioms by the rules of ordinary

usage.

After a loss has occurred which does not exhaust the insurance

in force the risk stands covered not by the original amount of

insurance in force but by what remains of this after the loss has

been paid ; this is the " size of the indemnity fund at the instant

in question." If now a second fire occurs this new indemnity

fund is operative. Axiom II is the pushing of this principle to

its limit, that is, a fire is considered as a succession of infinitesimal

fires. In ordinary cases this point of view is made unnecessary by

the fact that after any interval of time the indemnity funds, while

changing in absolute value, continue to stand in the same ratio to

each other. But now we come to the point : it is exactly this fact,

that in a case of non-concurrency the indemnity funds do not con-

tinue to stand in the same ratio, that necessitates the conception

of flow during an instant and, to anticipate, it is perfectly evident

2
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that the problem must express itself not in a system of ordinary

equations but in a system of differential equations.

That, in a case of non-concurrence, the indemnity funds do not

remain in the same ratio may be realized by remembering that

Company A, in addition to contributing to the loss on books in

conjunction with Company B, their contributions being initially in

the ratio 3:2, is further being drained by its single-handed con-

tribution to the loss on furniture.

So much for the axioms. But in addition to these a postulate

is necessary in order to make the problem determinate. I will

state the postulate and then consider possible alternatives.

Postulate : The rate at which loss takes place on each of one or

more properties which have been destroyed by a single fire is propor-

tional to the final amount of loss sustained, that is, the rate at

which values are destroyed remains constant while the loss occurs.

This is unquestionably in general not true, but this is a curious

case where fiction is not stranger than truth but more just. The

operation of the postulate, in the concrete case under consideration,

demands, since the final losses on books and furniture stand in the

ratio of 3:1, that we shall consider the loss at any instant to have

stood at the same ratio, that is, not only were $500 of furniture

being destroyed while $1,500 of books were being destroA'ed, but

also $1 of furniture was being destroyed while $3 of books were

being destroyed at every stage of the fire.

An alternative postulate would be that the furniture burned

first, followed by the books. The application of the axioms would

then require a prior adjustment of the furniture claim followed by

a flow for the loss of the books under, however, the operation of

the indemnity funds as already modified by their contributions to

the first claim. In detail : A would pay the furniture-loss of

$500 ; A and B would then contribute to the book-loss of $1,500 in

the ratio of 3000-500:2000, i. e., 5:4. A would therefore pay

$833.33 and B $666.67. A's entire contribution would therefore

be $1,333.33 and B's 666.67.

If the books burned first and the furniture second A's contribu-

tion would be $1,400 and B's $600. In both cases the insured is

fully indemnified but the companies share the loss differently.

We may however easily advance a case where these two postulates
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would lead to settlements which would differ as regards the entire

amount of indemnity received by the insured.

Suppose the loss on books to have been $4,000 and on furniture

$3,000. Under the postulate that the books burned first the book-

loss of $4,000 would be shared in the ratio of 3

:

2, that is A pays

$2,400 and B $1,600. This leaves A with an indemnity fund of

$600 which will now be exhausted by the furniture-loss of $3,000.

The insured will therefore obtain in all only $4,600 on his $7,000

loss (A pa3dng $3,000 and B paying $1,600), in spite of the fact

that B still holds an indemnity fund of $400.

So much must make clear the necessity for, at any rate, some

postulate. But these are not the only postulates that might be

made; there are an infinite number of ways in which we might

suppose the fire to have taken place. But obviously the fire is to be

looked at as a whole and, in our ignorance of the exact manner in

which it took place and even in spite of possible knowledge as to

exactly how it took place, the only fair procedure is to predicate

of the fire at each stage that which we know to be true of it as a

whole. This is expressed in the postulate first given.

Before dismissing this part of the subject however I might say

that the disposition of the courts has been to insist that under non-

concurrent policies the insured is to be given the benefit of the

most favorable construction possible. This is equivalent to saying

:

the manner of the fire shall be construed to have been such-wise

as to produce the greatest possible indemnity. To determine just

what this manner should be would be, I fear, in any complicated

case, extremely difficult, but until the exact conditions for the

maximum were known the problem would not be soluble.

I will now proceed to derive the differential equations for the

general problem of non-concurrence. Let the indemnity funds be

:

jtt, jtt • . . . ind-

Let the losses be l^ on item I, ^ on item II .... /, on item n.

Let each fund cover one or any number of items. If, however, each

of the funds covers the same items this will reduce to a case of

concurrent policies and will be trivial from our point of view, and

if two of the funds cover the same items these two funds may be

united.
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Let X be the amount of indemnity that up to the instant in question

has flowed from fund .a to loss /.; let x be the amount of indemnity

that up to the instant in question has flowed to all the items to which

this fund is contributory ; let a;, be the amount of indemnity that up

to the instant in question has flowed to loss I. from all contributory

funds ; i and j being such as each particular problem may admit.

This may be given for a special case the following diagrammatic

representation :

\a
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1^1
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both axiom I and the postulate will be satisfied. The equations

therefore become

:

djXj == (jtt— ,rc)iCj ^ d\, d^x^ = (,a— 2x)^c^ -^ d\ . . . . d^x^

d^x.^ = (,a— ,a;)jC, ^ dX, d^x^ = (.^a— ^x)^e.^ -^ dX . . . . d^x^

d.x = (.a — ,x').c -~ dX, d.,x ^ = ( a— a;)„c -^ dX . . . . d x

( = ( a— x) c — dX [51

Adding columns we have :

d^x = (^a — ^x) )c^J-J^^c^^-\r.... ,c^ -^^ [ dX = (^a— ^x)^ZdX

d^x = (s" — 2-'*^)
-j

^Cj ^ + 2^2
J^
+ • VpnZv\dX= (^a — ^x)^ZdX

d^x= {a— „ i-) -j „ej ^ + j^ 4, + ,^e^ ^' Ux =r {^a— ,„a;), Z(/X
I A *A 4> J ' '"

rfi"l

,Z, jZ . . . . ^Z being abbreviations for the bracketed expressions.

[6]

.e. figures both in the numerator of the 'f^ terra of Z and also in

the i'^ term of 7,^ so that f-=^ causes tlie/^ term of Z and also

the i^^ term of Z. to be lacking. This becomes more evident by-

observing that the Z.'s are formed from the array of c's by summation

of rows and the ^Z's by summation of columns. This peculiarity of

the equations leads at once to one integral. But first we may well

introduce the following abbreviations : let : .a — ,r := .2, A ^= 1 — /a.

Then :

d^z = ^z^Zd/x

d^z = ^z^Zdfx

d z=^ z Zdum mm" ['1
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By adding :

(?(j3 + j2 -f- . • • . ,,2) ^ (?i + ^2 + . . . . ^„)^?/A for it may easily be
m n

seen that ^z.Z= %!..
1

'

'

1
*

Integrating and determining the constant by observing that when :

A = : /i = 1, x = 0, i! = a, we have :

m n m n m n
2.S = tith + S «— S^,- or Sifc = \S/.. [81
1 1

•^

1 1
•' 1' 1

-*

This is only an expression of the application of axiom I to the

problem as a whole, and indeed might have been obtained more

simply from equations [4]

.

It is impossible in this paper to discuss the general solution of this

system of equations. It will be worth while however to give the

solution in the special case already used as an example. In this case :

,a = 3000

,a = 2000

/. = 1500

l^= 500
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Substituting the values of the a's and Z's we have :

^z + ,z= 5000(1 - 2/5X), ,z= 2000(1— 2/5X)%.

\= 1 is the formal condition for complete indemnity. It follows

from the integration of equations [4] that formally the indemnity is

complete for all losses at the same time ; this however may occur by

means of some or all of the .^'s becoming negative, that is by the

over-drawing of the indemnity funds. This is an innocent enough

act from a mathematical point of view, but is of course not to be

contemplated ; when a fund is exhausted that particular source of

indemnity ceases to exist.

In the example above when \ = 1 we get :

,0= 1636.54

,3=1363.46

As this overdraws neither of the indemnity funds this is the proper

solution.

In the second case cited the a's have the same value as before but

^^ = 4000, /, = 3000.

This gives :

,z + ^z = 5000(1 - 7/5X), ^z = 2000(1 - 7/5X)'/7.

X = 1 is inadmissible.

X = 5^7 exhausts the fund ,« but only after the fund /t has become

exhausted.

X= .63008 is the true boundary condition.

When X=^ .63008 the fund ^a is exhausted.

$2520.32 has been paid at this time toward loss l^ and $1890.24

has been paid toward loss l^. There is still unpaid $1479.68 on loss

l^ and $1109.76 on loss /,. There still rcQiains $589.44 in the fund

jO. This now goes entirely toward the remaining loss on item I. The

total payment on item I is therefore $3109.76 and on item II $1890.24.

This is altogether a total of $5000, as it should be, for both the funds

are exhausted. On the hypothesis that the loss on item I occurred

first we have already seen that the corresponding payments would be

$4000 and $600 and on the hypothesis that the loss on item II

occurred first tliat the corresponding payments '^ould be $2000 and

$3000.
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Mortality in Semi-Tropical and Tropical

Countries : Eates of Premium Charged,

AND Valuation Basis for

these Countries.

BY ARTHUR HUNTER.

Among the most interesting problems which the actuary is

endeavoring to solve are the relationships of race and of climate

to longevity. Unfortunately, there are great difficulties surround-

ing the solution of these problems because data can rarely be

obtained which are accurate, of sufficient extent and of a proper

degree of homogeneity to lead to reliable conclusions. We can-

not, for example, determine what the effects of the climate of the

United States and Canada have been on Irishmen and Scandi-

navians resident in these countries from the fact that a mortality

of 25% in excess of the normal on the former, and 5% less than

the normal on the latter has been shown by the Specialized Mor-
tality Investigation, because the environment of the two races

is dissimilar. The Scandinavians in that investigation were

largely farmers, living an open-air life, while the Irishmen were

generally employed in in-door occupations and lived in cities.

The factors of occupation and environment have a large bearing

on mortality, and must accordingly be carefully considered in

any comparison between two races living in the same country, or

between groups of the same race living in different climates.

Taking another example of the difficulty of obtaining proper stand-

ards of comparison, we could not say that the mortality in France

was the same as in the United States if an American Insurance

Company experienced 100% of its standard " Select " mortality

table in both of these countries, because the insured in the former

country are drawn from people in better financial circumstances,

on the average, than in the latter, there being few mechanics.
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artisans and small shopkeepers insured by the ^\jnerican compa-

nies in France.

In a study of the mortality in the Tropics, the factor of occu-

pation is not of as much moment as in the United States, less

than 21/2% of insured lives in the Tropics being engaged in occu-

pations that are usually treated as under-average. Practically

the only applicants for insurance engaged in occupations involving

hazard are those employed in the manufacture or sale of alcoholic

liquors. The conditions surrounding the business are different

from those in the United States, Canada or Britain. In the

American Tropics a large percentage of the storekeepers sell wines

and spirits in one form or another, and nearly all restaurants and

hotels serve wine with meals. Instead of increasing the difficulty

of the problem of dealing with the liquor trade the general use

of alcohol, usually in the form of light wines, greatly decreases

it, because the Latin races, who are the principal inhabitants of

the American Tropics, do not drink to excess to the same extent

as the Anglo-Saxon or the Teuton in his native country. The

Latin is accustomed to take wine with his meals as a matter of

course, and while everyone drinks more or less, there is little

drinking to the point of intoxication. Those who have studied

the liquor problem in Italy and Spain will doubtless bear me out

in the statement that drunkenness is almost unknoMTi, and that

the consumption of wine appears to have little or no effect in

reducing the longevity of the population. The same condition

applies to the Asiatic Tropics, the excessive use of alcoholic bever-

ages being little known among Japanese, Chinese or East Indians.

^^^lile the question of occupation among insured lives in the

Tropics can largely be ignored, there are other disturbing elements

which prevent our determining the effect \)f race and of climate

on mortality such as the different standards of morals and the

different sanitary conditions which prevail in different countries

and in different sections of the same country. These matters

will be dealt with in their proper place; suffice it to say at the

present time, that the effect of climate should not be considered

as the sole cause of the high mortality prevailing in the Tropics.

So far as the effect of race on mortality in Tropical climates is

concerned no attempt has been made to draw any definite con-

clusions from our data, partly because of the paucity of the statis-
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tics on foreigners resident in the tropics, and partly because differ-

ent climates have a different effect on foreigners so that it is in-

advisable to group the data. We should not, for example, add

the statistics on foreigners living in Japan to the data on unac-

climated foreigners living in Eio Janeiro. The former are as good

risks as, if not better than, the native Japanese of the same social

standing, while the latter, if not acclimated, are distinctly worse

risks than the Brazilians in a corresponding walk of life—the

companies showing such a belief by charging an acclimation extra

as high as $50. per $1,000. insurance. It is practically impossible

to differentiate between the effect of climate and race on longevity

in the present statistics, and we must, accordingly, content our-

selves with seeing merely the aggregate effects of Tropical residence.

Allied to the subject of mortality among foreigners, resident in

Tropical countries, is that of acclimation. The vast bulk of the

business is on the lives of natives of the various countries, so that

the question of acclimation is a minor one. Acclimation extras

were charged to foreigners in nearly all Tropical countries at one

time, during the first three years of their residence, but these

extras have been dispensed with in many coimtries, such as Cuba,

where the sanitary conditions have greatly improved, and where

yellow fever now rarely occurs. Extra premiums for non-accli-

mation are still imposed in certain parts of Central America and
in one or two of the South American countries, although there

is no unanimity of opinion regarding the reasons for imposing

these extras, some authorities believing that it is to protect the

companies against the ravages of yellow fever, and others, to cover

the extra hazard incident to a foreigner becoming adapted to the

new conditions.

Another factor which has some weight in determining the mor-

tality of the various companies in the United States, Canada and

Britain is the proportion of Endowment insurance to the total

insurance in force. In Tropical countries it is questionable

whether the selection exercised by the insured in his choice of the

form of policy has any appreciable effect on the mortality. The
plan of insurance partly depends on the tradition in each com-

munity as to the best plan of insurance, and partly on the relative

safety of investments in each coxmtry. For example, notwith-

standing the much lower percentage of commission paid on Endow-
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ment insurance than on Ordinary Life policies, it is rare indeed

in Japan, that any form of policy is sold to natives on the Life

or Limited Payment plans, over 99% of our business being on the

15 and 20 Year Endowment plans. The same thing is true regard-

ing native Chinese, In countries like Argentine, the percentage

of 20 Year Endowment policies sold in 1907 out of the total busi-

ness paid for in that year was 60%. In other countries, such as

Brazil and Chili, marked changes have occured in the distribution

of the business by plan, the policies issued twenty years ago being

almost entirely on the ^^^lole Life plan, whereas, at the present

time, the business is principally on the Endowment plans.

Subjects to be Treated.

While the main subject of this paper is the mortality in the

Tropics, it is necessary for a proper understanding of it to deal

with the rates of premium charged. The collateral subject of the

proper bases of reserves in both Semi-Tropical and Tropical coun-

tries is also of interest. The following, therefore, will be the

subjects dealt with

:

1. Rates of premium charged throughout the world by the

ISTew York Life.

(The same rates are generally used by the Mutual and the Equit-

able in countries in which they do business, and similar rates by

several Canadian Companies.

)

2. Eates of mortality w^hich the Semi-Tropical and Tropical

premiums Avill safely bear.

3. Relative mortality in the principal Semi-Tropical and

Tropical countries.

4. Comparison of the mortality experience of the New York

Life in Semi-Tropical and Tropical coimtries with the

Compound Progressive Table, the Jones' Tropical Table

and the American Table.

5. Graduation of the New York Life's Tropical and Semi-

Tropical experience.
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6. Comparison of New York Life's mortality experience with

that of other companies doing business in the Tropics.

7. Improvement in Mortality in Tropical Countries.

8. Reserve basis for policies issued in Tropical and Semi-

Tropical countries.

1. KATES OF PREMIUM CHARGED THROUGHOUT
THE WORLD.

In order to give those interested a knowledge of the basis of

the tables presented in this paper, and in the hope that the infor-

mation may be of assistance to the officers of companies who occa-

sionally accept applicants going to a foreign country, a statement

is supplied of the scale of premium charged in all the principal

countries, throughout the world, although the data in the present

experience of the New York Life cover only the countries in which

the Semi-Tropical and Tropical scale of premium is charged.

There are many countries, geographically large, which yet have

very small importance from the insurance standpoint. For exam-

ple, in many parts of Asia, such as Afghanistan and Persia, no

business is done among natives, the only policies issued being to

Consuls or other foreigners going to reside there temporarily. If

business were actively pushed among the natives of some of these

Asiatic countries a higher scale of premium might be charged.

Again, a higher scale might be charged in Turkey and in Asia

Minor if we insured the Turks, but there seems to be some relig-

ious objection among these people to insurance, as applications

are not received from them. The countries have been divided in ac-

cordance with the following scales of premium:

(a) The Northern or Domestic scale.

(b) The Eussian scale, i. e., higher than the Domestic, but

lower than the Semi-Tropical scale.

(c) The Semi-Tropical scale.

(d) The Tropical scale.

(e) The Domestic scale, plus from $20. to $50. per $1,000.

annually, which would give higher rates than the Tropi-

cal scale.
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Northern or Domestic Scale.

North America.

United States of America, Canada, Bermuda and Bahama

Islands.

Africa.

Madeira, St. Helena and Canary Islands. Egypt as far as

the second cataract of the Nile. Cape Colony, Natal,

Orange Eiver Colony and British Bechuanaland.

Oceanica.

Australia, New Zealand, Fiji, and New Caledonia.

Europe.

All Europe with the exception of Russia, Servia and Poland.

Pacific Islands.

Hawaii.

Russian Scale.

Europe.

Russia, Servia, and Poland.

Asia.

Asiatic Russia, including Siberia and Russian Turkestan.

Semi-Tropical Scale.

North America.

Mexico—Northern and Central States as far south as, and

including the State of Mexico, but excluding the State of

Vera Cruz and part of Tamaulipas.

South America.

Chili, Argentine, Uruguay and the two Southerly States of

Brazil.

West Indies.

Jamaica.
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Asia.

Chinese Empire, north of 30 degrees North Latitude. Man-

churia and Corea. Japan, exclusive of Formosa.

Tropical Scale.

North America.

Mexico, Southern States of, including Vera Cruz and part of

Tamaulipas.

Central America.

Guatemala, Honduras and British Honduras, San Salvador,

Costa Eica and Nicaragua.

South America.

Panama, Colomhia, Venezuela, British, Dutch and French

Guiana, Ecuador, Peru, Bolivia and Brazil, with the ex-

ception of the two most Southerly States of Brazil, (Semi-

Tropical rates), also excepting the four States of Amazonas,

Para, Matto Grosso and Goyas (business not accepted).

West Indies.

Cuba, Hayti, Porto Eico, Trinidad, Barbados, Martinique,

Guadeloupe and Dutch and Danish West Indies.

Africa.

Egyptian Soudan, Islands of Madagascar, Mauritius, Cape

Verde and Ascension.

Asia.

Chinese Empire, south of 30 degrees North latitude. Eastern

Turkestan. India, including Burmah, Ceylon and Straits

Settlements. East India Islands—Sumatra, Java, Borneo,

Celebes and Philippines. Persia, Afghanistan, Baluchistan

and Arabia. Formosa.

Oceanica.

Islands of New Guinea, Admiralty, New Britain, Solomon,

Marshall, Caroline, Pelew, Ladrone, New Hebrides, Santa

Cruz, Marquesas, Cook, Bismarck, Society, Tonga, Friendly,

(if accepted at all.)
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Higher tlian Tropical Scale.

Africa.

West and south-west Africa, including German soutli-west

Africa, Central Africa, East and north-east Africa, as far

south as the Delagoa Bay territory, and all Central Africa

north of the Tropic of Capricorn—Domestic premiums plus

$20. to $50. per $1,000. annually.

The general rule is to charge an annual extra of $50. per

$1,000. west of 20 degrees East Longitude; $30. per $1,000.

east of 20 degrees East Longitude and north of the Equator
;

$20. per $1,000. east of 20 degrees East Longitude and south

of the Equator. An annual premium is charged in all cases,

with no refund for a fractional part of a year's residence in

northern climates, the policies being limited to 10 and 15

Year Endowments in the most hazardous sections of Africa.

Asia.

Annam and Siam—Northern rates plus $20. per $1,000. extra

per annum.

Examples of the Different Scales of Premiums.

At this point it would probably be of value to the readers to

have examples of the different scales of premium charged by the

New York Life, which, as already mentioned, are generally similar

to those charged by American and Canadian companies, transacting

a foreign business. A s}Tiopsis is accordingly given of the premium
rates per thousand at the Northern, Eussian, Semi-Tropical and

Tropical scales for the three principal plans of insurance, Wliole

Life, 20 Pa}Tnent Life and 20 Year Endowment. Prior to the

year 1908 the Semi-Tropical rates were a mean between the

northern and the Tropical but in the beginning of that year the

northern rates on the Endowment plans were slightly changed,

the Semi-Tropical and Tropical remaining unchanged.
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Synopsis of Premium Rates.



404

show tlieir relationship to net premiums based on multiples of

the American Mortality Table with 3% interest. The multiples

of the American Table selected for the comparison have been

ll^ times the American q^ for the Semi-Tropical, and twice the

same q^ for the Tropical. These are known as the Sesqui-American

and the Double American respectivel}^ and are used by us with 3%
interest for the valuation of Semi-Tropical and Tropical policies

in accordance with instructions received from the Superintendent

of Insurance for New York State.

Comparison of Net Premiums on Tropical and Semi-Tropical

Policies with the Net Premiums hy Double American 3%
and Sesqui American 3%, respectively.
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entry is 38 years. Making due provision for the distribution by

age and by plan, the net premiums received in the Tropics and

Semi-Tropics are, on the average, slightly larger than the net

premiums on the valuation bases, Double American 3% and Sesqui

American 3%. It may be said in general, therefore, that the

premiums charged by the New York Life in the aggregate, cover

about double the American q^ under Tropical policies, and 1%
times the same q^ under Semi-Tropical policies, a larger ratio of

mortality being covered on the Endowment forms than on the

Ordinary Life plan. These facts, while particularly applicable to

the New York Life are of general importance as the Tropical and

Semi-Tropical rates of American and Canadian Companies are

practically the same as those of the Company with which I am
connected. As the policies issued under these scales of premiums

are almost exclusively participating, the surplus earnings from in-

terest and loading are additional safeguards in case the company

experiences a larger mortality than is provided for in the net pre-

miums.

3. RELATIVE MORTALITY IN THE PRINCIPAL TROPICAL AND
SEMI-TROPICAL COUNTRIES.

The relative mortality which the premium rates will bear hav-

ing been stated, it will doubtless prove of interest to give a synopsis

of the mortality actually experienced by the New York Life in the

principal Tropical and Semi-Tropical countries. As a multiple

of the American Table of Mortality is the basis of the valuation,

and as the net Tropical and Semi-Tropical premiums have been

compared with multiples of that table, we shall use the American

as one of the standards in the follo'^'ing comparisons, which are

based upon the mortality experience according to amounts insured.

In order, also that the relationship of the mortality experience

in Tropical countries to that in the United States and Canada

may be seen, the ratio of actual to expected deaths on the Com-
pound Progressive Table is given. That table represents the ex-

perience of the New York Life Insurance Company on standard

lives resident in the temperate zone. In the last column of the

comparison appears the scale of premiums, " T " standing for

Tropical, and " S.T.," for Semi-Tropical. The experience has

been given by individual countries or by homogeneous groups of

countries.
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Approx. Ratio Katio of Actual
of Actual to to Expected
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(b) That applicable to countries in which the Semi-Tropical

scale of preniiiiui is charged.

It should be noted that the experience is not based on a geo-

graphical distribution into the Semi-Tropics and the Tropics, but

on a distribution by premium scale according as the Semi-Tropical

or the Tropical rate is charged. For example, the northern part

of Australia is geographically in the Tropics, but the Domestic

rate of premium is charged there; similarly, there are certain

parts of the East Coast of Mexico which are north of the Tropic

of Cancer, yet where the full Tropical rate is charged.

It was first deemed advisable to prepare the data on the basis

of amounts insured, in the hope that a properly graduated table

could be obtained therefrom, although, as will be shown later, the

experience was also tabulated on the basis of lives.

4. MEASUREMENT OF EXPERIENCE BY THREE STANDARD MOR-
TALITY TABLES.

In order to determine, in the first place, whether any existing

table in use in this country, or a multiple of such table, is a proper

measure of the Tropical and the Semi-Tropical death rates, the

expected deaths on amounts insured were obtained by three stand-

ard tables:

(a) The Select Mortality Table of the New York Life, known

as the Compoimd Progressive Table.

(b) Jones' Tropical Table.

(c) American Mortality Table.

With regard to (a), the Compound Progressive Table as already

intimated represents the ISTew York Life's experience on Deferred

Dividend policies issued on standard lives in temperate climates, and

is given in the Transactions, Volume ix, page 100.

With regard to (b), the Jones Tropical Table was prepared

by Mr. C. N. Jones in 1894, and was based on the New York

Life's experience within the American Tropics, the data on poli-

cies issued at the Semi-Tropical and Tropical rates being combined.

It is an ultimate table, based upon amounts insured, and is given

in the Transactions, Volume iii^ page 299.
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The expected and actual deaths by these three tables are given

in the following schedule:

o
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An inspection of the foregoing table shows that the percentage

of actual to expected death losses in tlie third, fourth and fifth

policy years is generally as high as in the policy years after the

fifth. In order to have a bird's eye view of the effect of medical

selection, the percentages of actual to expected death losses are

given for the first two policy years individually, for the third to

the fifth policy years inclusive, and for the sixth to the twentieth

years inclusive.

Tropical Experience.



410

With regard to (a), it has been loiown to us for some time that

the effect of medical selection did not last for so long a period

in the Tropics as in the temperate climes, and that, accordingly,

a multiple of the Compound Progressive, which gives effect to

medical selection for 11 years, was not a satisfactory basis for

constructing a Scmi-Tropical or Tropical mortality table. Several

writers have pointed out that the value of medical selection is not

so great in the Tropics as in temperate climates.

With regard to (b), the first thought that comes to one's mind

is that the effect of medical selection has passed off in two years,

but while this may be so, the above tables, are not in themselves,

sufficient evidence.

With regard to (c), a series of investigations was made to deter-

mine the relationship of the Semi-Tropical and the Tropical ex-

periences to Jones' Tropical and to the American Table at the

various attained ages for the 2nd to the 20th policy years, inclusive.

It was evident from these calculations, which are given in the fol-

lowing table, that the mortality curve in the Tropics and Semi-

Tropics, based on amounts insured, differed from that of Jones'

or the American.

Tropical Experience.

Amounts Insured.

2nd to 20th Years Inclusive.

1
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Taking the American Table as representing the ultimate mor-

tality in the United States and Canada, the foregoing indicates

that the ultimate rate of mortality in the Tropics is an increas-

ing percentage of the mortality experienced in this coimtry up

to about age 50. The same phenomenon appears in an investiga-

tion based on lives insured in the Tropics instead of on amounts

insured, the corresponding ratios of the American Table for the

four age groups being 124%, 146%, 175% and 156% respec-

tively, and as vrill subsequently be seen, the graduated rates of

mortality derived from that investigation exhibit a similar rela-

tionship to the American. The same condition was noted by

Messrs. Hardy and Eothery {J. I. A. Vol. 27), who showed that

the ratio of the rates of mortality in Finlaison's East India table,

and in the Barbados Mutual Table to the H^ rate, increased to

a maximum at about age 45, and then gradually declined toward

the end of life. As the H*' curve is similar to the American, this

confirms the New York Life's experience to the effect that the

incidence of mortality in the Tropics is different from that in

Temperate climates. It is probable that the mortality curve in

certain Tropical countries is not on the lines indicated by the ISTew

York Life's experience. There is some doubt, for example, whether

the rates of mortality in Finlaison's East India Table correctly

represent the present mortality in British India, as the experience

of the Standard Insurance Company, published in the Transac-

tions of the Fourth International Congress, shows a decreasing

ratio to the H"" to about age 40, and an increasing ratio there-

after. On the other liand, the more recently published expe-

rience of the British Empire {Transactions of the Fifth Inter-

national Congress) shows an increasing ratio to the H" until

about age 65, the statistics after that age being too meager to

be reliable.

The foregoing figures caused us to discontinue the work of trying

to find a multiple of Jones' or the American Table, which would

serve as a basis for the Semi-Tropical and the Tropical mortality,

founded on the New York Life data. Many experiments were

made to obtain a satisfactory graduation of our data,—1st by the

crude summation methods; 2nd by the Woolhouse formula, and

3rd by the Makeham method—the data being divided into two

sections, (a) first policy year; (b) all policy years, excluding the

first. The Semi-Tropical and the Tropical experiences were treated
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in the same way although in the latter the ultimate rate of mor-

tality was not attained until the third year^ the difference between

the mortality in the second and subsequent years being too small

to make it worth while to treat them differently.

No satisfactory graduated mortality table could be obtained

by any of the foregoing processes. For example, the graduation

by the Woolhouse formula of both the Semi-Tropical and the

Tropical data gave an irregular curve; while the graduation of

the Tropical experience by the Makeham method resulted in a

higher mortality at the younger ages of entry for the first policy

year than for the second to the twentieth policy years inclusive.

Furthermore, the graduated rates of mortality by that method for

the second to the twentieth policy years were practically constant

from ages 15 to 35, while at ages above 55 it increased exceedingly

rapidly, the rate of mortality doubling between ages 54 and 56 and

practically doubling for every advance of two ages thereafter, so

that at attained age 64 the mortality w^as 886 per 1,000, the cor-

responding mortality for the first policy year being only 134 per

1,000. As these irregularities, and the short period of medical

selection in the Semi-Tropical experience might have been largely

due to the variation in the amounts of the death losses, it was

deemed advisable to prepare the data on lives.

Mortality Investigation According to Lives.

The data by lives do not exactly correspond to those by amounts

as the former include all policies issued at the Tropical and Semi-

Tropical rates of premium, irrespective of whether they were

deferred dividend or annual dividend policies; while the latter

include only deferred dividend policies during the deferred divi-

dend period. The data on lives, are, therefore, more extensive

than on amounts insured, and cover a longer period of time as

they include annual dividend policies and the experience of the

Company after the termination of the deferred dividend period.

The same procedure was followed in dealing with the data for

lives as for amounts. Duplicate policies were eliminated in the

usual manner in dealing with the former. Under-average cases,

whether issued with an extra premium or put in special dividend

classes were excluded. The statistics on women were, however,

included under amounts insured, but were excluded under lives
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as their numbers were small and as we desired to get homogeneous

data, i. e., data based on men who were accepted as first-class or

standard risks.

In the investigation by lives, the actual deaths were compared

with the expected deaths, calculated by the three following tables

:

(a) The Select Mortality Table of the ISTew York Life, known

as the Compound Progressive Table.

(b) Jones' Tropical Table.

(c) American Mortality Table.

The actual and expected deaths by these three tables are now

given

:

Tropical Experience,

1873-1906.

Lives.
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In order to obtain a bird's eye view of the relationship of the

mortality under the Tropical and Semi-Tropical experience to the

three standards selected, a synopsis is supplied. In this synopsis

there also appears the ratio of actual to expected deaths by amounts

insured, in order to show wherein the difference lies. As the

distribution of business at the various policy years is of value

in determining the reliance to be placed on the various percentages,

the exposed to risk has been furnished both by amounts insured

and by lives. It will be noted that the Tropical experience is

about 3^ times as large as the Semi-Tropical experience, and that

the combined data are large, the exposed to risk being over

$1,265,000,000.

Comparison of Tropical and Semi-Tropical Mortality with

Three Standard Mortality Tables.

Exposed to Eisk.

TropicAL Experience.

Eatio of Actual to Expected Deaths.



415

policy cannot be obtained by dividing tlie amount of insurance

exposed to risk by the number of lives exposed to risk. Taking

the data on lives to correspond exactly to those by amounts insured,

we find that the average policy increases with the duration which

is probably due to the greater persistency of the larger policies

over those for smaller amounts, and to the comparatively large

number of moderate-sized policies issued in recent years on the

lives of Japanese and East Indians.

It is evident from the foregoing tables that the deductions which

were made from a synopsis of the experience on amounts insured

must be modified before becoming applicable to the experience on

lives. In the Tropical experience the ratio of actual to expected

death losses by the Jones' Table was greater for the third to the

fifth year than for the sixth and succeeding policy years; and in

the Semi-Tropical experience the mortality in the second to the

fifth policy years inclusive was greater than for the sixth and

succeeding policy years. On the other hand, the ratio of actual

to expected deaths by the Jones' Table, in the Tropical experience

by lives was an increasing one, being 70^ for the 1st year, 83%
for the 2nd, 91% for the 3rd to the 5th, and 94% for the 6th

and succeeding policy years, while the corresponding ratios by

the American Table were 113%, 135%, 148%, and 156% the

effect of selection being more clearly seen by lives than by amounts.

The ultimate rate of mortality in the Tropics, based on the expe-

rience by lives, is practically attained by the third year, and in

the graduation of the experience we have, accordingly, excluded

the first two policy years. So far as the Semi-Tropical experience

is concerned, the effect of medical selection as indicated by the

experience on lives lasts longer than under the Tropical experience,

and that is what might reasonably be expected. Taking the

Jones' Table as a standard, the ratio of actual to expected deaths

for the first year was 48%, for the second 5'-ear 58%, for the

third year to the fifth inclusive, 65% and for the sixth and suc-

ceeding policy years, 78%. The corresponding ratios by the

American Table were 78%, 95%, 106% and 129%. The ultimate

mortality rate in the Semi-Tropics, therefore, is probably not

attained until at least the sixth policy year. As the ultimate

rate is not attained on the average in the United States imtil about

the tenth year, it is reasonable to expect that the ultimate rate in



416

the Semi-Tropical experience should be attained in the neighbor-

hood of the fifth or sixth policy year.

Attention is drawn to the fact that the ratio of actual to expected

deaths for the sixth and succeeding policy years is 156% of the

American under the Tropical experience, and 129^ of the Ameri-

can under the Semi-Tropical experience. That fact, and also the

fact already mentioned that the period of medical selection practi-

cally is a mean between the periods for the Tropics and temperate

climates, decided us not to attempt the actual graduation of the

Semi-Tropical data, but to base our ultimate mortality table upon

a mean between the Tropical and the American q^ the resulting q^

being graduated by the Makeham formula.

5. DETAILS OF GRADUATION OF TROPICAL EXPERIENCE, BASED
ON LIVES.

It might be thought to be a waste of labor to graduate the

Tropical experience because a percentage of the Jones' Tropical

Table is fairly representative of the present ISTew York Life Tropi-

cal experience. As, however, the Jones' Table includes both Semi-

Tropical and Tropical business, and as the data in Mr. Jones'

investigation were one-seventh of those in the present experience,

it appeared to be worth the labor to make a graduation of our

present data for lives. In the Tropical experience the mortality

for the third, to the fifth years is so close to that for the sixth and

succeeding policy years, that the data have been combined for

all policy years after the second. So far as the first and second

policy years are concerned, a percentage of the ultimate rate mil

be taken because no satisfactory graduation can be made which

will correspond by ages to the mortality for the third and succeed-

ing years. In any event, the mortality for the first two policy

years is only of value in determining the expected mortality in

other experiences, while the ultimate rate will probably be used

as a basis for calculating premiums and reserves.

As the graduated table would doubtless be employed in the cal-

culation of Joint Life premiums and reserves, a graduation by the

Makeham formula is desirable, although graduations by the Wool-

house and by the Graphic methods were made in order to deter-

mine in a general way, the mortality curve. The usual method
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of making four groups of ages from which to obtain the constants

was followed in the Makeham graduation, but a satisfactory q^

could not be obtained, notwithstanding that various groupings

were tried, ranging from 8 to 13 ages in each group. The

rate of mortality thus obtained was very low at the young ages,

and too high at the older ages. The difficulty in obtaining a

satisfactory graduation by the usual process is due to lack of

data below age 25 and above age 70, the dearth of statistics at

the older ages resulting from the termination of the Endowment

policies, which constitute the majority of those included in the

investigation, and from the Life and Limited Payment policies

being largely on the deferred dividend plans, under which a com-

paratively small percentage is continued beyond the deferred divi-

dend period.

As a matter of scientific interest it may be mentioned that

the grouping by ages resulted in a low logarithm of c, the constant

being as low as .0315, whereas under the Makehamized American

it is .045/9609. Experiments were made with the same logarithm

of c as in the Makehamized American, but a table could not be

obtained which gave rates of mortality that would be satisfactory

for practical work at the young and the old ages. It was necessary,

therefore, to obtain the constants by a tentative process, which

called for a large amount of work by Mr. Frank B. Lucas, head

of the Mathematical Division in the New York Life, whose

skill and patience finally produced a graduation which was satis-

factory at all ages. In obtaining this graduation, which is based

on lives, we kept in mind the experience on amounts insured, as

well as the necessity of having a practicable table, so that the

crude rates of mortality were not slavishly followed. A table is

now given of the graduated rates of mortality, and the usual error

and accumulated error column

:

Tropical Experience.

All Policy Years Except 1st and 2nd.

Log. c =
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It ^vill be noted from tlie above table that the logarithm of

c is .04, which is found to be approximately the value of that con-

stant in so many tables that it has almost come to be regarded

by some actuaries as a reasonable and proper standard for all

graduations.

The commutation columns are given at the end of this paper,

together with the single and annual premiums for whole life

insurance, also the single life annuity values. The question of

the corresponding reserves will be treated in a later part of the

paper.

Graduation of Semi-Tropical Experience.

With regard to the Semi-Tropical experience, it did not seem

advisable to make a graduation direct from the data for reasons

which have already been mentioned. The mean has been taken

between the graduated Tropical rates of mortality and the Ameri-

can rates of mortality, the resulting table having been re-graduated

by the Makeham formula. The satisfactory efEect of the applica-

tion of this graduated ultimate rate of mortality to the Semi-

Tropical data for the sixth and succeeding years may be seen in

the following table. As already intimated, the effect of selection

seemed to continue during the first five policy years, and, accord-

ingly, these policy years should be excluded in making up an

ultimate table corresponding to the American, or to the new Tropi-

cal table, as in both of these cases the lower mortality due to medi-

cal selection is eliminated.

Semi-Tropical Experience—Excluding First Five Years.

Lo{?. c

= .042778165 =
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Semi- Tropical Experience—Continued.

Log
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Eates of Mortality During Period of Medical Selection.

A table is now given showing the rates of mortality during the

period in which medical selection is effective. As already ex-

plained, the approximate values of 5*
[3-] + „ have been obtained by

taking uniform percentages of the ultimate table. In the case

of the Tropical, the percentages taken were 78% for the first

year, and 93%, for the second year, these percentages of the

ultimate giving expected death losses which agreed closely with

the actual. In the case of the Semi-Tropical, the percentages

of the ultimate used were 64% for the first year, 75% for the

second year, and 86% for the third, fourth and fifth policy years

combined. These percentages of the ultimate q^ applied to the

exposed to risk gave expected deaths which were equal to the actual

deaths. It is fully recognized that a fixed percentage for all

ages may not be strictly accurate, but the data are not large enough

to enable us to determine the percentage by ages or by groups of

ages. In making allowance for the effects of medical selection

in the United States a percentage of the American is taken,

increasing with advancing age, and the same may be proper in

Tropical countries although the evidence is not sufficiently strong

to enable us to come to any satisfactory conclusion.

Rates of Mortality in Early Policy Years.
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Eates of Mortality in Early Policy Years—Continued.
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the business issued under unlike conditions so far as represented

by the two scales of premium. For the purpose desired by Mr.

Jones it was not necessary to make the subdivision of the data on

tlie lines of tlie present investigation. The materials were handled

by him in a very scholarly fashion, the graduation being ably done

by Mr. Hugh W. Robertson. While the present investigation is

not confined to the American Tropics, the bulk of the business was

obtained there. The mortality in the Asiatic Tropics is not

greatly dilferent from that in the American Tropics,—for example,

the mortality in British India was comparatively close to the total

experience in countries in Central and South America, in which

the Tropical scale of premium is charged.

Mr. Jones' ultimate rate of mortality was based on the com-

bined exposures of amounts insured in the third and succeeding

policy years. He states, "An examination showed no marked

difference as between the mortality ratios for policy years after

the second, while those for the first and second were strikingly

below the general average." Mr. Jones does not, however, men-

tion the percentage which the mortality for the first two years

by amounts insured bore to his ultimate table, although he does

give such information by lives. He applied his graduated ultimate

rate of mortality, based on amounts insured after the second policy

year, to the total experience on lives in the American Tropics.

It will be interesting to make a comparison between the Jones'

experience on lives and the present experience combining the Tropi-

cal and Semi-Tropical data, and also wdth the present experience

for the Tropical data alone.

Comparison of Jones' Tropical with Present Tropical Experience.

By Lives.

Measured by the Jones' ultimate rate based on Amounts Insured.

Pekcentage of Actual to Expected Deaths.

Policy
Year.

1

2
3-5
6-End

1-End

Jones' Tropical
Experience
by Lives.
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The foregoing table indicates that the present experience by

lives is more favorable in point of mortality than the Jones'

experience. So far as amounts insured are concerned, the ratio

of actual to expected deaths in the latter experience, after the

second policy year, was 100% of his graduated rates, while it ia

83% of the same mortality rates under the present combined

experience.

Barbados Mutual Mortality Table.

There is a Tropical Mortality Table in existence with which

it would be of interest to compare the Tropical experience of the

New York Life, namely the Barbados Mortality Table. This

table was based upon the experience of the Barbados Mutual

Insurance Company in the Island of Barbados, and is published

in the Institute of Actuaries' Journal, Volume 27. It excludes

the first two years of insurance.

Tropical Experience of the New Yorlc Life.

Measured by the Barbados Mortality Table.

Lives.

Ratio of Actual
Policy Year. Actual Deaths. Expected Deaths. to Expected.

1 484 721 67%
2- 5 1480 1769 84
6-33 1871 2085 90
1-33 3835 4575 84

The experience of the New York Life in countries in which it

charged its Tropical Scale has been distinctly more favorable thaa

that of the Barbados Mutual Compan}^ in the West Indies. It

is, however, only proper to mention that the New York Life ex-

perience is more modern (1873-1906) than the Barbados Mutual

(1846-1882), and, accordingly, the more favorable experience of

the former may be partly due to the improved sanitary conditions.

The authors of the Barbados Mutual Table (Messrs. G. F. Hardy

and Rotliery) considered that the experience gave " an indication

of the rate of mortality in a Tropical climate under the most

favorable circumstances .... The figures being of the character

of a standard of minimum Tropical mortality."
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6. TROPICAL EXPEEIENCE OF OTHER COMPANIES.

It will also be of interest to compare the mortality of the ISTew

York Life with that of other Companies on their Tropical business.

Unfortunately, there do not appear to have been any mortality

tables published which are applicable to many of the principal

Tropical and Semi-Tropical countries, such as Argentine, Mexico,

Brazil and Chili. The principal Tropical experiences published

are those applicable to British India and the West Indies, the last

mentioned relating almost exclusively to the islands belonging to

Britain, such as Jamaica, Barbados, and Trinidad, The three

companies whose experiences have been published are the Barbados

Mutual (1846-1882), the Scottish Amicable (1846-1891) and the

Standard Company of Edinburgh (1846-1900). While these ex-

periences are given in the aggregate it is recognized that these

Islands vary considerably from one another in point of mortality.

Mortality Experience in West Indies.

Measured by the H^ Mortality Table.

Barbados Mutupl
(in Barbados)
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British West Indies—New York Life Experience, 1876-1906.

Measured by H** Mortality Table.
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Mortalitij Experience in British India.

Measured by the H" Mortality Table.

Actual Expected Ratio of Actual
Deaths. Deaths. to Expected.

Oriental Company 779 642 121%
Standard Insurance Cb.. 1,432 978 (Approx.) 146

British Empire Insurance Co... 675 480 141

Indian Government Postal In-

surance Scheme 615 400 (Approx.) 154

New York Life Insurance Co... 727 529 137

The low mortality of the Oriental was partly clue to most of

the lives having recently passed a medical examination, while

the relatively high mortality in the Indian Government Postal

Insurance Scheme was probably due to the risks being almost

exclusively native lives. The mortality in India seems to depend

partly upon whether the lives are Europeans, Eurasians, or Asiatics.

Another comparison we may make is that of the Standard In-

surance Company with the jSTew York Life in China, the former

covering the years 1846 to 1900, and the latter the years 188G to

1906.

Mortality Experience in China.

Measured by the H^ Mortality Table.

Actual Expected Ratio of Actual
Deaths. Deaths. to Expected.

Standard Insurance Company 96 64 (Approx.) 150%
New York Life '.. 89 74 120

The ratio of actual to expected deaths in China would partly

depend on the section of the country in which the business is issued,

the Xorthern section being more healthful than the Southern part

of China.

7. IMPROVEMENT IN MORTALITY.

An interesting question is whether or not the mortality is

improving in the Tropical countries. The most conclusive iigures

on this point heretofore furnished have been by Mr. Spencer C.

Thompson, in a paper before the Fourth International Congress.

He showed that there had been a marked improvement in the

experience of his Company (Standard Insurance Company), in

their mortality in British India, in the West Indies and in China.
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So far as the N'ew York Life experience is concerned, there is

a distinct improvement in the mortality in Tropical countries,

as indicated by the comparisons with Jones' Tropical Table, but

the statistics to prove that point for individual countries are not

given because the conditions have changed in many of these

countries and a detailed explanation would have to be given in

each case to avoid misunderstanding, and this would unduly extend

the paper. For example, there has been a marked improvement

in the mortality in Mexico, due not solely to improved sanitary

conditions, but to the increasing knowledge of the means of avoid-

ing an undue proportion of fradulent claims, to the better edu-

cation of medical men in Mexico and to the larger proportion of

Americans who are now insured in the healthier sections of Mexico.

To take another example, that of India, the mortality in the last

decade could not be properly compared with that of previous years

because the proportion of Europeans, Eurasians and ISTatives would

not be the same, and because of the difficulty of allowing for the

relative prevalence of bubonic plague. At the present time, about

95% of the applicants are ISTatives and Eurasians, which is a

much larger proportion than in the previous decade. That pro-

portion is a matter of moment, because the published experiences,

with one exception, indicate that the Eurasian is a better risk than

the Native, while in at least one experience he is a better risk than

the European. Statistics which differentiate between Eurasian and

Native should be accepted with caution. Dr. Olin M. Eakins, who

has had charge of medical affairs in India for the New York Life

Insurance Company for several years, informs me that there are as

many degrees of Eurasians in India as of Mulattoes in the United

States, and that they usually form communities by themselves,

intermarrying with one another, so that tjhere are several genera-

tions of Eurasians born in India. Among the Eurasians are some

who are nearly Europeans, and others who are practically Asiatics,

many of the former being probably included in the statistics of life

insurance companies with the Europeans, as they are apt to call

themselves by that name. The principal data upon the mortality

of natives of India have been prepared by those who have not had

an extended experience in India, and therefore there would bo con-

siderable difficulty in determining from the application papers

which of tlie insured were really Eurasians. If the statistics show-

ing a l^etter mortality on Eurasians than on Asiatics are to be relied
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iTpon, Dr. Eakins' opinion is that it is not due to any improvement

in the Asiatic stock through the mixture of European blood, but

probably to the Eurasians living in more sanitary surroundings

and in better circumstances than the Asiatics, thereby making them

less liable to the attacks of the various epidemics which cause a

large number of the deaths among the Asiatics. It is the popular

belief that the half-breed inherits the weaknesses of both races

without the strength of either, and the statistics so far published

do not prove that India is an exception.

One of the greatest factors in determining the mortality in the

Tropics is the method of doing business and the question of moral

hazard. Special care and skill must be exercised in the selection

of medical examiners and agents who are trustworthy, and there

must be careful supervision of the selection of risks. There might

be great improvements in the sanitary conditions of a country,

but a marked improvement might not occur in the mortality if

the business methods had not also improved. Two countries, for

example, which were similar in climate and sanitary conditions,

might show dissimilar rates of mortality, the higher mortality

being due to the untrustworthiness of medical examiners' reports,

although the Home Office officials had endeavored to do business

in both countries under similar strict conditions.

Looking at the problem from the standpoint of the improved

conditions, we would normally expect an improvement in mortality

during the last decade. The advance in sanitary measures, the

better knowledge of how to live in the Tropics, a more moderate

use of stimulants on the part of foreigners resident in the Tropics,

the knoweldge of the part which insects and vermin (especially

rats) play in carrying infection, should result in improving the

mortality. Sanitary systems have been put into effect in large cities

in the Tropics, where, until recently there was no effective drainage.

These must assist in lowering tlie mortality so far as the popula-

tion is concerned, but might not have the same effect upon insured

lives, as the improved sanitary conditions might be offset by incom-

petent or dishonest medical examiners. However good the sani-

tary conditions may be, however honest the doctors, applicants

and agents, a higher mortality must be expected in the Tropics

and in the Semi-Tropics than in temperate climates. The white

race has not become thoroughly acclimated, in my judgment, to

the Tropical zone, and the inhabitants of the Tropics do not have
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the vitality of the white man in the temperate zone. But the ques-

tion may be asked;,

—

Vfhj should not people live as long in the

mountainous parts of Tropical countries, such as Mexico, where

there are plateaus six thousand feet above sea level, and where the

climate is delightful, as they do in the temperate zone? The

answer seems to be that man has not evolved physically so as to

be fully adapted to an altitude of six thousand feet or more above

sea level.

If one were to believe the opinions of many men from Tropical

countries, there are scores of places in the Tropics which are " the

healthiest in the world." The resident of the Tropics, in most

instances, has no means of determining how healthful his country

or city is compared with otliers, save from misleading population

statistics, and he cannot conceive why a warm equable climate is

not much more conducive to longevity than the changeable climate

of such places as Xew York. Even the General Manager of the

Barbados Mutual Insurance Company, after the reading of the

rejiort on the mortality of his Company before the Institute of

Actuaries, in which it was shown that the mortality was nearly

twice as high, relatively, as in England, expressed the opinion

" that Barbados was the most healthful place in the world."

8. VALUATION OF POLICIES ISSUED AT SEMI-TROPICAL AND
TROPICAL RATES.

Owing to the lack of published valuation tables based upon

policies issued at the Semi-Tropical and at the Tropical scales

of premium, the Superintendent of Insurance for New York

State adopted the Sesqui-American Table for the former and the

Double American for the latter. The Sesqui-x\merican was pre-

pared by increasing the American q^ by 50% at all ages, and the

Double-Am^erican by increasing the American q^ by 100^ at all

ages, with some necessary adjustments towards the end of the

tables. This method of increasing the q^ by a fixed percentage

for all ages cannot be defended on a purely scientific basis, but

the resulting valuation tables are fairly satisfactory from a practi-

cal standpoint.

Comparisons are now submitted at decennial ages of the reserves

on the graduated Tropical rates of mortality and 3% interest,

the Double American 3%, the Jones' Tropical 3%, and the Ameri-

can 3%. The three principal plans only are given—Ordinary

Life, 20 Payment Life and 20 Year Endowment—because they

represent nearly 90% of the business in the Tropics.
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The life reserves under the new Tropical table are greater than

on the American, especially on the Limited Payment plans, the

excess being most noticable when the policy becomes paid-up.

Under Endowment Insurance policies the Tropical reserves are

not generally greater than on the American Table, conforming in

this respect to the well-known fact that the mortality makes little

difference in the reserves under Endowment insurance for periods

of twenty years or less, provided the net premiums used in the

valuation are based on the valuation table. The new Tropical

tables generally give larger reserves than the Double American

3% at the younger ages, and smaller reserves at the older ages,

the aggregate valuation of a company's business probably being

approximately the same under both tables.

The next table is a comparison of the reserves under the new

Semi-Tropical 3^ table with the Sesqui-American 3%, and also

the American 3%.

Comparison of Terminal Reserves by Semi-Tropical 3%, Sesqui-

American 3^ and American 3%
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amounts was 139% of the American and 185% of the Compound

Progressive, while the Semi-Tropical mortality was 107% of the

former and 145% of the latter. As the Compound Progressive

Table represents the mortality of the New York Life in temperate

climates, its mortality in the Tropics was double, and in the Semi-

Tropics one and a half times that experienced in the United

States and Canada. The rates of premium were sufficient to

cover the mortality at double the American q^ in the Tropics and

at one and a half times the American q^ in the Semi-Tropics;

and therefore there was as large a ratio of margin between the

mortality experienced and that on which the reserves are based

as in the temperate zone. Even had the mortality been greater

instead of less than anticipated, the loss would not have fallen on

policyholders in the United States, because the Company had the

right to use interest and loading profits to meet excessive mortality,

the deferred dividend policies providing that the actual mortality

in the Tropics was to be taken into accoimt in distributing the

dividends to Tropical policies.

There are many obstacles in the way of doing a successful busi-

ness in Tropical countries, such as a different language, a different

currency (sometimes three currencies in one country), and a

different standard of morals. In addition thereto, the people-

in some of the Tropical countries know very little about their

family history, while their ages are frequently given incorrectly.

The effect of some impairments is also different in the Tropics

from what it is in temperate climates. For example, overweight

is probably more of an impairment in the Tropics than here, while

underweight is rather an advantage than an impairment. It should

also be remembered that in the early years of business in a Tropical

country the officers at the Home Office q,nd the Managers of the

Company in the foreign field have not a thorough knowledge of

the conditions which need to be guarded against,—a knowledge

which can be obtained only through experience. It is accordmgly

more difficult to do a profitable business in the Tropics than at

home, though that it can be done has been proved by the experience

of the New York Life Insurance Company.
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SEMI-TROPICAL MORTALITY TABLE.

Age Mx

15
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SEMi-TuoncAL Mortality Table— Continued.

Ase D,

;5S

39

40
41
42
43
44
45
4G
47
4S
49
50
51

52
53

54
55
50
57
58
59
60
61
62
63
04
05

OG
07
OS
09
70
71

72
73
74

79
SO
81

82
83
84
85
86
87

88
89
90
91

92
93
94
95
96
97

26067
25016
24000
23017
22066
21145
20252
19387
18548
17734
16944
10176
15430
14704
13998
13310
12640
11986
11349
10727
10120
9527.

8949.

8384.

7832.

7295.

0771.

0201.

5705.

5284.

4819.

4370.

3938.

3525.

3132.

2759.

2409.

2082.

1779.

1502.

1251.

1020.

828.

056.

509,

380,

280.

200.

144,

97,

63.

40.

24,

13

7

3,

1

,04

,01

.44

.84

.64

,72

.66

.960

.948

.119

.055

.782

.4483

.7756

.8018

.78415

.29282

.056858

466556
440489
415473
391473
3G8456
346390
325245
304993
285606
207058
249324
232380
210204
200774
180070
172072
158702
146122
134130
122787
112000
101939.

92412,

83463
75078.

67246,

59950.

53179.

46918.

41153,

35868
31049,

26079.

22740
19214,

16082.

13322.

10913,

8831.

7051.

5549.

4298.

3272.

2444,

1788,

1278,

892,

605
398
254
156
92
51

27
14

6
9

,04

,40

,68

,024

.064

,116

.997

.942

.1595

,7112

.9356

.13383

.34968

,056858

6376663
5910107
5409018
5054145
4662672
4294216
3947820
3622581
3317588
3031982
2764924
2515600
2283220
2007016
1860242
1680172
1508100
1349338
1203216
1009080
940293
834232,
732293,

039880,

550417.
481338,
414092,

354142,
300962.
254043.
212890.

177022.

145972.

119293.

96552.

77337.
61255.

47932.

37018,

28187,
21135.
15586,

11287,
8015,

5570,

3782.

2503.

1611,

1006,

607.

353.

197,

105
53,

25
11,

4,

1

17

490
466
402
286
289
3407
1872
4760
54037
,40054

056858

291,

287,

283,

280,

278,

270,

275,

274,

273,

273
274
275,

270
278,

280,

282,

285,

288.

291.

294.

297
301.

304.

307.

309.

311.

312.

313.

312.

311.

308.

304.

298.

290,

281.

269.

257.

242.

225.

207.

188.

168,

147.

127.

107.

88,

71.

56,

42,

31.

21.

14

9

44
55
94
87
58
73
01

20
,68

.70

,19

10

,38

01

14
52
31

28
19

59
.90

11

20
,02

57
57
88
44
87
39
,56

25
33
,72

32
99
00
01
51
48
27
31

90
,47

76
,924

581
,038

,484

,158

968
,895

.5726

,9323

.4557

.8039

,90512

,46851

.22743

,055201

K
12477.

12186.

11898.

11614.

11334.

11055.

10778.

10503.

10229.

9955.

9682,

9407.

9132.

8856.

8578.

8298.

8015.

7730.

7442.

7151.

6856,

6558,

6257,

5953,

5646.

5336.

5025,

4712.

4398.

4085.

3774.

3465.

3161.

2863.

2572.

2291.

2021,

1764.

1522,

1296,

1089,

901,

732,

584,

457,

349,

260,

189,

133,

90,

59,

37,

22
12,

7,

3.

1,

83
39
84
90
03
45
72

71
51

,83

13

94
,84

46
45
31

79
48
20
01
,42

52
41
21

19

62
05
17

73
86
47
91
66
33
61

29
30
30
29
78
30
03
72
82
35
589
665
084
046
562
404
436
,5408

9082
0359
,5802

,71020

75114
,28263

055201

280828,

268351,
256164,

244265,

232050,

221310,

210261,

199482,

188979
178749
168793
15D111
149703
140570.

131714.

123135.

114837,

100821,

99091,

91649,

84498
77041
71083
64825
58872.

53226,

47889,

42864,

38152,

33753.

29007
25893
22427.

19205
10402,

13829,

11538,

9517,

7753,

6230,

4933,

3844,

2943.

2210
1626
1168
819
558
369,

236,

145
86
48
26
13

2

1

88
05
06
82
92
89
44
72
,01

,50

,67

,54

60
76
30
85
54
75
27
07
,06

64
12

,71

50
31
69
64
47
74
88
41
50
,84

51
90
61

31

01

72
94
64
61
89

07
716
127
,462

378
332
770
366
9303
3895
4213
3854
,80523

,08897

,33783

055201
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SEMI-TROPICAL MORTALITY TABLE.

Ase D. N^ M^

15
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Semi-Tropical, Mortality Table— Continued.

Age D, N^ & a M. R.

38
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Semi-Tkopicai, Mortality Ta-bi,b— Continued.

Age Age

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

17.83943
17.64457
17.44374
17.23(358

17.02211
16.80197
16.57470
16.34081
16.10026
15.85.308

15.59939
15.33858
15.07084
14.79739
14.51701
14.23110
13.93759

13.63898
13.33425
13.02331
12.70821

12.38705
12.06216
11.73167
11.39817
11.06076
10.72029
10.37738
10.03218
9.68540
9.33783
8.98984
8.64206
8.29512
7.94984

.362932

.309506

.376303

.383321

.390543

.398009

.405680

.413585

.421716

.430069

.438665

.447470

.456497

.465776

.475252

.484965

.494856

.504976

.515285

.525760

.536460

.547288

.558319

.569448

.580752

.592160

.603666

.615267

.626944

.638658

.650412

.662180

.673938

.685671

.697354

.019264

.019818

.020403

.021019

.021670

.022358

.023083

.023850

.024661

.025519

.026427

.027387

.028405

.029484

.0.30628

.031840

.033128

.034495

.035948

.037492

.039134

.040882

.042743

.044727

.046842

.049098

.051506

.054078

.056829

.059769

.062916

.066285

.069896

.073707

.077918

64
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Semi-Tropicai, Mortality Table—Continued.

Age

45
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Age

Tropical Mortality Table— Conlinued.

^x ^x Px % f'x

38
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TKOPICAL MORTALITY TABLE. Interest

Age D, N. ]\L R.

15
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D,

Tropical Mortality Table—Conimued.

N^ S„ a M^ B.

70
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Age i).

Tropical Mortality Table—Continued.

lY. S. c. M, B,

39
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Tropical Mortality Tabi.v^— Continued.

D, N,. i1/.. B,

96

17G9.4 11027.7 57088.9 140.94 1345.29 8831.82
1554.5
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Tropical Mortality Table— Continued.

57
58
59
60
61

62
63
64
65
66
67
68
69

70
71
72
73
74
75
76

Age

15

16

17

18

19

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

9.52778
9.17333
8.82029
8.46922
8.12084
7.77568
7.4.3412

7.09668
6.76430
6.43730
6.11619
5.80145
5.49347
5.19323
4.90021
4.61590
4.33984
4.07268
3.81441

3.56535

19.31698
19.18755
19.05376
18.91453
18.77062
18.62144
18.46722
18.30790
18.14260
17.97178
17.79559
17.61383
17.42581

17.23189
17.03148
16.82571
16.61364
16..39546

16.17082
15.94010
15.70313
15.45979
15.21003
14.95537

14.69381
14.42542
14.15288
13.87347
13.58837
13.29910
13.00378

.693370

.703689

.713970

.724187

.734355

.744402

.750360

.764172

.773862

.783379

.792738

.801913

.810866

.819627

.828127

.836455

.844459

.852243

.859777

.867006

Age

.065861

.069170

.072704

.076478

.080514

.084826

.089442

.094381

.099069

.105331

.111399

.117903

.124874

.132342

.140355

.148944

.158143

.168006

.178584

.189910

.312968

.317339

.321877

.326574

.331435

.336470

.341685

.347091

.352664

.358435

.364399

.370565

.376912

.383471

.390223

.397197

.404302

.411751

.419336

.427144

.435162

.443381

.451803

.460465

.469302

.4783.32

.487595

.497019

.506636

.516466

.526443

.015404

.015720

.016051

.016399

.016764

.017148

.017552

.017977

.018423

.018893

.019387

.019908

.020456

.021033

.021641

.022282

.022957

.023670

.024421

.025215

.020053

.026937

.027872

.028860

.029904

.031009

.032178

.033416

.034729

.036119

.037593

77
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Tropical Mortality Tajsle—Continued.

77
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(Presented by Mr. Frank Sanderson.

)

Misstatements That Avoid the Policy.

J. M. LANGSTAFF.

Introductio7i. —It might be necessary to make some prefatory

explanation in submitting a paper on the above subject, were it not

that this society has never confined its interest to the strictly mathe-

matical problems that concern the Actuary. The attention that has

been given in a number of previous papers to various legal aspects of

life insurance is itself sufficient to suggest the many points of contact

between the Actuarial profession and the Law. The recodification of

the Insurance Acts of Canada and many of the United States, conse-

quent upon recent upheavals in the insurance world, has also served

to emphasize the importance to the Actuary of possessing some

acquaintance with the Common and Statute Law relating to his

business. Moreover the Insurance Laws of the United States and

Cauada have been part of the Society's examination syllabus for some

years, and it was thought that a paper like the present might be of

some assistance to students.

The particular subject that I have chosen is of considerable practical

importance, and, being self-contained, lends itself readily to treatment

in an isolated paper. I had anticipated that some difficulty would be

experienced in dealing with Canadian (i. e., British) and American

Law in the same paper. But on the whole the two systems are almost

parallel. The most noticeable divergence is, perhaps, the tendency of

American Courts to somewhat greater liberality in favour of main-

taining the contract in force.

In writing this paper, I have aimed merely at stating main prin-

ciples, and have tried to avoid being drawn aside from the main path

of the argument and obscuring the subject by the discussion of minor

points. With the same object in view, comparatively few of the hun-

dreds of cases read and scanned have been cited, and those, the

decisions bearing most directly on the points sought to be illustrated.
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How ])olicy may be avoided.—Leaving lapse out of consideration,

there are three ways in which a policy may be avoided :

1. Breach of warranty.

2. Misrepresentation.

3. Concealment.

Warranty.

Express and hnplied.—Wan-anties are express or implied. Implied

warranties, however, are almost if not altogether confined to marine

insurance ; and for the purposes of the present paper may be passed

over.

Definition.— An express warranty is a particular stipulation in-

serted on the face of the policy or clearly embodied therein as a part

thereof by proper words of reference, whereby the insured agrees that

certain facts are or shall be true, and upon the literal truth or exact

fulfilment of which stipulation the validity of the contract depends.^

By a warranty the insured guarantees the exact truth of his state-

ments, upon penalty of forfeiting his right to recover under the

policy. A warranty is a condition precedent and as such must be

strictly complied with.

Unintentional breach of warranty fatal.—A breach of warranty is

fatal, even though the insured acted in perfect good faith. The

insured is estopped from claiming that a statement which he has

declared shall be a warranty was made by mistake or in ignorance.*

Thus, in a leading American case^ the application for insurance

contained the following question, "Has the party or any of his

family been afliicted with pulmonary complaints, consumption, or

spitting of blood ? " to which the applicant answered in the negative.

By the terms of the policy, the answers in the application were made

warranties. The applicant for insurance died a few months later of

consumption, and the fact was established that, at the time of making

application, he was in a decline. The Court held that there was a

^ Joyce, section 1944.

^McGowan vs. Supreme Court, I. 0. F., 107 Wis., 462; Commonwealth

Mutual vs. Huntzinger, 98 Pa. St., 41; Foot vs. Mina, Life, 71 N. Y.,

571; Prov. Savings vs. Llewellyn, 58 Fed. Rep., 940; Cazenove vs. British

Equitable, 6 C. B. N. S., 437 ; IMacdonald vs. Law Union, L. R., 9 Q. B., 328,

^ Vose vs. Eagle Life, G Cush., 42,
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breach of warranty and decided for the Defendants, saying, "It is

immaterial that the insured did not suppose himself in an consump-

tion ; the fact was so, and the statement was manifestly contrary to

the fact . , .
.

"

Similarly in a well-known English case.^ Here the Plaintiff had

effected with the Defendants' office an insurance on the life of another

person. In the policy was a proviso '
' that if the declaration under

the hand of J. P. Macdonald delivered at the Defendants' office as

the basis of the insurance is not in every respect true and if there has

been any misrepresentation then the insurance shall be void."

The application was signed by the Plaintiff, and among the questions

contained therein was the following :

'
' Has the life been proposed for

insurance at this or any other office or offices ? If so, at what offices ? '

'

The Plaintiff answered "Ko." The evidence showed that the answer

to this question was untrue in fact, but not untrue to the knowledge of

the Plaintiff. The Court decided that the policy was void, Cockburn,

C. J. remarking, '

' The terms would prima facie and naturally import,

in the ordinary use of language, that the policy is vitiated if the rep-

resentation, made as preliminary to the contract, was not in point of

fact true. Whether untrue to the knowledge of the party proposing

the life is to them (i. e. to the insurers) a matter of very little import-

ance."

Warranty need not be of a material fact.—Whether the statement

made is ipso facto material to the risk or not is of no consequence.'

In the eyes of the Law, the mere fact that the statement has been

formally made is evidence that in the opinion of the contracting

parties it was of some weight. "It is competent to the contracting

parties, if both agree to it and sufficiently express their intention

so to agree, to make the actual existence of anything a condition

precedent to the inception of any contract : and if they do so, the

non-existence of that thing is a good defense. And it is not of

1 Macdonald vs. Law Union, L. R., 9 Q. B., ,328.

'Newcastle vs. JIacmorran, 3 Dow., 255; Burritt vs. Saratoga Mutual,

5 Hill (N. Y.), 188; Supreme Lodge vs. McLaughlin, 108 111. App. 85;

Weil vs. New York Life, 47 La. Ann., 1405; Miles vs. Conn. Mutual Life,

3 Gray (Mass.), 580; Dwight vs. Germania Life, 103 N. Y., 341; also,

Lord Blackburn in Bettini vs. Gye, 1, Q. B. Div., 187, "Parties may

think some matter, apparently of trivial importance, essential; and if

they sufiiciently express an intention to make the literal fulfillment of

such a thing a condition precedent, it will be one."
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any importance whether the existence of that thing was or was not

material ; the parties woukl not liave made it a part of the contract if

they had not thought it material, and they have a right to determine

for themselves what they shall deem material.
'

'

^

Thus, in a leading British case,' the policy contained a condition

that "in case any fraudulent or untrue statement was contained in any

of the documents addressed to or deposited with the Company in rela-

tion to the within assurance, whether by the payee, the assured, or any

referee or other person, then the policy should be void.
'

' In the suit

on the policy after the death of the assured it was proved that several

misstatements had been made. The Court held that the untruth of the

answers avoided the policy, notwithstanding the Jury found that no

material information had been withheld from the insurers and it was

conceded that there was no intentional fraud.

It has even been held by a United States Court that if a married

man represents himself as single there is a breach of the warranty.^

And in another case, where the insured was married and stated that

he was a widower, the correctness of his answers being warranted, the

misstatement avoided the policy.*

A breach of warranty avoids a contract without regard to the fact

whether such breach did or did not actually contribute to the loss. It

is immaterial that the breach did not occasion or was not connected

with the loss. The avoidance of the policy is based on other grounds,

namely, that the warranty is a condition precedent upon which the

validity of the contract depends. This principle is illustrated in a

Canadian fire insurance case,^ where the insured agreed to keep twelve

pails full of water on each flat of the building during the continuance

of the policy. He failed to do so and the property was burned, but it

appeared that the loss was not in any way affected by his default, as

the fire was not discovered until it was so far advanced as to make it

impossible to enter the building. Held, nevertheless, that he could

not recover.

^ Lord Blackburn in Thomson vs. Weems, 9 Appl. Cases, 6S3.

- Cazenove vs. British Equitable, 6 C. B. N. S., 437.

^Jeffries vs. Union, 1 Fed. Rep., 450, 1 McCrary, 1147.

* United Brethren vs. White, 100 Pa. St., 12.

5 Garrett vs. Provincial Ins. Co., 20 U. C. Q. B., 200 ; see also Maynard
vs. Rhode, 1 Car. and P., 3G0; Goicoechea vs. Louisiana Ins. Co., 17

Am. Dec, 175..
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The liard aud fast nature of a warranty appears unjust at first sight
;

but, as Bunyon points out, there is no real hardship necessarily

involved in the strict interpretation of the doctrine, because no person

is obliged to state as a fact that which is not actually within his

knowledge, and if he does so it must be at his peril. When he does

not possess positive information, he should preface it with some such

words as "to the best of my belief,
'

' in which case the warranty is of

the belief and not of the fact, and it is sufficient that he believes it to

be true.

'

What constitutes a xcarranty.—No particular form of words is

necessary to constitute a warranty. "There is no magic in the word

ivarraniy.''^ ^ Any statement upon the literal truth of which in the

intention of the parties the validity of the contract is made to depend,

whether the exact word warranty is used or not, amounts to a war-

ranty.^ But no particular form of words, not even the use of the

expression warranty will render a statement or stipulation a warranty

if it is apparent from the context or from other parts of the contract

that the parties did not intend to make the validity of the contract

depend on the literal truth or fulfilment of the statement or stipula-

tion.*

In the definition previously given it is stated that a warranty must

be inserted on the face of the j)olicy or clearly embodied therein a.s- a

part thereof.^ This raises the question,—What constitutes a, part of

the contract ? It is around this point that the controversy has raged

in many of the reported cases ;
® for if statements are not a part of

^ Pawson vs. Watson, Cowpor, 7S8, per Lord Mansfield; Clapp vs. Mass.

Benefit, 146 Mass., 519; Miller vs. Confederation Life, 11 Ont. R., 120,

14, S. C. R., 330; Waterbury vs. Dakota F. and M. Ins. C, 6 Dak., 468.

^ Moulor vs. American Life, 111 U. S., 342; Clapp vs. Mass. Benefit

Assn., 146 Mass., 519; Cooperative Life vs. Leflore, 53 Miss., 1.

" Wright vs. Equitable Life, 5 Big. Life and Ace. Ins. cas. 401.

* National Bank vs. L'nion Ins. Co., 88 Cal., 49G; Clapp vs. Mass.

Benefit Assn., supra.

* Burritt vs. Saratoga Mut. Ins. Co., 5 Hill (N. Y.), 188; Pawson vs.

Watson, CoAV'p., 785; Pawson vs. Barnwelt, Doug., 12 N; Gorliam vs. Sweet-

ing, 2 Saund., 200 b. n.; Jeff'erson Ins., Co. vs. Cotlieal, 7 Wend., 72, 22 Am.
Dec, 567; Mut. Benefit Life vs. Robertson, 59 111., 123; Lothian vs. Hen-

derson, 3 Bos. and Pull., 499.

' Statutory enactments in Canada and in many of the L^nited States

have now obviated the difiieulty so often experienced formerly in distin-

guishing between representations and warranties. See page 485 hereof.
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the contract, they are not warranties but only representations, which

are construed far less strictly than warranties as will presently be

shown.

In order to make the statements contained in the application,

medical examination, and the like warranties, they must be so re-

ferred to as constituting a part of a contract as to clearly evidence

an intention that the parties deemed them a part of the policy.

The words of reference must be clear and explicit.^ Statements

contained in a paper annexed to the policy but not referred to therein

are not warranties.' But an entry on the margin of a policy or on a

paper referred to in the policy is construed as a warranty.' AVhere the

application Avas specifically referred to in the policy "as forming a

part of this policy
'

' and it was stipulated that any misrepresentation

or concealment in the application should render the insurance void ;

*

where it was stated in the policy that the same was issued "in consider-

ation of the representations made in the application for the same, which

is hereby made a part of the policy it being also understood aud agreed

that if the representations made in the application for this policy and

upon the faith of which this policy is issued should be found in any

respect untrue then this policy shall be null and void ;
" ^ where the

policy stipulated "that the answers contained in the application, which

application is hereby referred to and made part of this contract, are

warranted by the insured to be true in all respects, and if this policy

has been obtained through any fraud, misrepresentation or concealment

that this policy shall be absolutely null aud void ; " "^ in these cases

the answers in the application were deemed warranties. The above

examples will serve as illustrations of the explicit language Avhich must

be used in order to constitute a warranty.

If there exists any doubt as to whether a statement is an express

^Life Assocn. of Scotland vs. Foster, 11 C. S. C. (3rd series), 359;

Phoenix Life vs. Eaddin, 120 U. S., 183; Higbee vs. Guardian Mut. Life,

66 Barb. (N. Y.), 462; Burritt vs. Saratoga Mut. Ins. Co., 5 Hill (N. Y.),

188.

^ Pawson vs. Barnvelt and Bize vs. Fletcher, 1 Doug., 12. Both in tha

Notes. Goddard vs. Texas Fire Ins. Co., 67 Tex. 69.

^ Cooperative Life vs. Leflore, 53 INIiss., 1 ; Routledge vs. Burrell, 1 H.

Bl., 254.

* Burritt vs. Saratoga, 5 Hill (N. Y.), 188.

s Higbee vs. Guardian Life, 66 Barb. (N. Y.), 462.

« Conn. Mut. Life vs. Pyle, 44 Ohio St., 19.
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warranty, the Court will lean against that construction which imposes

a warranty on the insured,^ Warranties are not favored at law^ and

statements in an application for a policy of insurance will not be

construed as warranties unless the provisions of the application and the

policy taken together leave no room for any other construction.^ Even

where the statements in the application were declared to be warran-

ties, it was held they were not to be regarded as such if qualified by

other stipulations which afforded a fair inference that the parties them-

selves did not so intend them.* "It Avas early held, with special refer-

ence to contracts of marine insurance that the scriptum. jus or apex juris

is not to be laid hold on, but they are to be construed largely for the

benefit of trade and for the insured.^ Having indemnity for its

object, the contract is to be construed liberally to that end, and it is

presumably the intention of the insurer that the insured shall under-

stand that in case of loss he is to be protected to the full extent which

any fair interpretation will give." The spirit of the rule is that where

two interpretations equally fair may be given, that which gives the

greater indemnity shall prevail, and to the same spirit is due the rule

that conditions and provisoes will be strictly construed against the

insurers because they have for their object to limit the scope and defeat

the purpose of the principal contract ; and apparently contradictory

clauses will be so construed if possible as to reconcile them with each

other and to give to each its due force in furtherance of the main

purpose of the contract." '

'

' The insurers may stipulate for any warranty they please and if the

insured undertakes that warranty, although it may be something not

within her or his knowledge, he or she must abide the consequences.

But Avhen the insurers intend that there is a warranty of that sort,

they must make it very plain that such is their intention. They must

^ Wilson ^-.9. Conway Ins. Co., 4 R. I., 141 ; Wall vs. Howard Ins. Co.,

14 Barb. (N. Y.), .383; National Bank vs. Ins. Co., 95 U. S. 673; Clapp

vs. Mass. Benefit Assocn., 146 Mass., 519; National Bank vs. Union Ins.

Co., 88 Cal., 497.

' Masons Union vs. Broademan, 20 Ind. App., 206.

= Joyce, See. 1960; see also Fowkes vs. Manchester, 3 B. and S., 917.

* Wheaton vs. North British, 76 Cal., 415.
-' Tierney vs. Etherington per Lee CIi. J., cited, 1 Burrows, .349.

"Dow vs. Hope Ins. Co., 1 Hall (N. Y. 8up.), 160.

' May, Sec. 174.
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use unequivocal language such as persons of ordinary intelligence may
without difficulty understand." *

In other words, the view of the Courts is that, as the language of

the conditions is framed by the insurers, and as it is therefore in their

power to provide for every proper case, the contract is to be construed

most favorably to the insured.^

The apparently inequitable effect, in numerous instances, of the

strict interpretation of warranties is no doubt responsible for the

repugnance evinced by many Courts to recognizing warranties when

evasion is possible. It is to be feared, however, that, in at least

a few instances, the laudable desire of the Judges to succour the

oppressed (the insured) and rebuke the oppressor (t. e. the insurer)

has led them into decisions not absolutely consonant with good law.

An examination of the cases on the subject reveals many arbitrary

decisions which can hardly be reconciled with recognized legal

principles, and these cases should not be relied upon as furnishing

precedents of weight.

Latent disease.—Where the applicant is unaware of the presence

of hidden disease and in ignorance denies the fact, there seems to be

in both British and American Courts a disposition to relax the strict

definition of warranty. It has been held that statements, in fact

untrue, as to the non-existence of latent disease do not amount to a

breach of warranty so as to avoid a policy granted upon such state-

ments. ^

Thus, in one case, the proposer was in fact afflicted with disease of

the liver (resulting in dropsy of which she subsequently died) when

she declared herself to be in ordinarily good health. The Court held

that her declaration only implied a warranty that she was, according

to her knowledge and reasonable belief, free from any disease or

symptom of disease material to the risk.
*

^ Life Assocn. of Scotland vs. Fostei", 11 C. S. C. (3rd series), 3G4,

per Lord Deas.

^ Penn. Ins. Co. vs. Mechanics, 37 U. S. App., 706, per Taft, J.; National

Bans vs. Ins. Co., 95 LT. S., G73; Life Assocn. of Scotland vs. Foster, 11

C. S. C. (3rd series), 359; Fowkes vs. Manchester, 3 Best and Smith,

917; Wall vs. Howard Ins. Co., 14 Barb. N. Y., 383.

' Bunyon, page 78, Hutchinson vs. National Loan, 7 C. S. C. (2nd

series), 467; Life Assocn. of Scotland vs. Foster, supra; see also Swete

vs. Fairlie, 6 C. and P., 1.

* Hutchinson vs. National Loan, 7 C. S. C. (2nd series), 467.
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Similarly where there was a warranty that the insured was in good

health, Lord Mansfield charged the Jury that such a warranty could

never mean that a man has not the seeds of disorder. "We are,"

he said,
'

' all born with the seeds of mortality in us. " ^

So also in the case of Supreme Lodge K. H. vs. Dickson, ' where the

Court said "It is true that any statement made of a material fact

which forms the basis of the contract must be considered as a

warranty, and, if false, will vitiate the contract, whether made in

good faith, though ignorantly, or wilfully and with knowledge of its

falsity. But there is a difference between statements of fact as such,

and statements of opinion on matters where only opinion can be

expressed. Falsehood may be predicated of a misstatement of fact,

but not of a mistaken opinion as to whether a man has a disease, when

it is latent and can only be a matter of opinion.
'

'

Representations and Misrepresentations.

Definition.—"A representation is an oraP or written statement

which precedes the contract of insurance and is no part thereof ^ unless

it be otherwise stipulated, made by the assured or his authorized agent

to the underwriter or his authorized agent, and relates to facts neces-

sary to enable the underwriter to form his judgment whether he will

accept the risk and at what premium." * If the representation is false

and material to the risk the policy is avoided.® Such a false statement

is termed in insurance a " misrepresentation," which has been defined

as the statement of something as a fiict which is untrue in fact and

which the insured states, knowing it to be untrue, with the intent to

deceive the insurers, or which he states positively as true without

knowing it to be true, and which has a tendency to mislead ; such

fact in either case, being material to the risk and adverse to the

insurers. '' *

Distinction between representations and warranties.—It does not seem

^Reported in 2 Parke, 935; see also Ross vs. Bradshaw, 1 Black Rep.,

314.

- 102 Tenn., 255.

^Mut. Benefit Life vs. Robertson, 59 111., 123.

^Burritt vs. Saratoga Mut. Ins. Co., 5 Hill (N. Y.), 1S8.

« Joyce, sec. 1883.

"Higbee vs. Guardian Mutual Life, 0(5 Barb. (N. Y.), 4G2.

'May, sec. 181; Daniels vs. Hudson River, 12 Gush., 417.
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possible to lay do^vu any clear positive rule which will invariably deter-

mine whether a statement is a representation or a warranty/ "The
former is a part of the proceedings which propose a contract, while the

latter is a part of the completed contract, either expressly inserted

therein, or appearing therein by express reference to statements

expressly made a part thereof. The falsity of the former may render

the contract voidable ; but a non-compliance with the latter is an

express breach of the contract." ^ "A warranty in insurance," says

the Supreme Court of Massachusetts," "enters into and forms a part

of the contract itself. It defines by ways of particular stipulation,

description, condition or otherwise, the precise limits of the obligation

which the insurers undertake to assume. No liability can arise except

Avithin those limits. In order to charge the insurers, therefore, every

one of the terms which define their obligation must he satisfied by the

facts which appear in proof. From the very nature of the case, the

party seeking his indemnity or payment under the contract, must

bring his claim within the provisions of the instrument he is under-

taking to enforce. The burden of proof is upon the plaintiff to present

a case in all respects conforming to the terms under which the risk was

assumed. It must be not merely a substantial conformity, but exact

and literal ; not only in material particulars, but in those that are

immaterial as well. A representation is, on the other hand, in its

nature no part of the contract of insurance.* Its relation to the

contract is usually described by the term ' collateral '
^ Repre-

sentations to insurers, before or at the time of making a contract, are a

presentation of the elements upon which to estimate the risk proposed

to be assumed. They are the basis of the contract ; its foundation, on

the faith of which it is entered into. If wrongly presented, in any

way material to the risk, the policy that may be issued thereupon will

not take effect. To enforce it would be to apply the insurance to a

risk that was never presented.
'

'

Statements in applicatmi jjrhna facie representations.—We have seen

^ Daniels vs. Hudson River, 12 Cusli., 417. - Joyce, sec. 1882.

2 Campbell vs. New England Mutual, 98 Mass., 389.

* Dewees vs. Manhattan Ins. Co., .34 N. J. L., 244; Vandervorst vs.

Smith, 2 Caines (N. Y.), at 160; Weil vs. New York Life, 47 La. Ann.,

1405.

° Cornfoot vs. Fowke, 6 Mees and W., 378; Burritt vs. Saratoga Ins.

Co., 5 Hill (N. Y.), 188.
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that in order to make any statement binding as a warranty, it must be

either expressly set out or by reference incorporated in the policy.

But statements in the application, even though the latter may be

referred to in the policy, are not necessarily warranties.^ The general

rule is that a statement in an application is a representation unless

made a warranty by express terms or otherwise clearly referred to so as

to become a part of the contract. ' Either the policy or the application

may contain words which qualify the effect of what would otherwise

be a warranty, and any ambiguity, contradiction, modification or

waiver in either policy or application will be seized upon in order to

defeat a warranty.

Thus an application for a life policy contained an agreement that

the answers and statements should "be the basis and form part of the

contract or policy, and if the same be not in all respects true and

correctly stated, the said policy shall be void according to the terms

thereof" The policy declared that the insurance was " in considera-

tion of the representations made to the Company" . . . and that fraud

and intentional misrepresentations vitiated the policy, but did not

otherwise refer to the application. It was held that the agreement and

statements in the application did not become a part of the policy and

were not warranties, and that the policy was avoided only for fraud or

intentional misrepresentations.
^

So, in a Canadian fire insurance case,'^ where the declaration in

the application read as follows: "And the said applicant hereby

covenants and agrees to and with the said Company that the foregoing

is a just, full and true exposition of all the facts and circumstances in

regard to the condition, situation, value and risk of the property to be

insured, so far as the same are knoivn to the applicant and are mateHal

to the risk ; and agrees and consents that the same be held to form

the basis of the liability of the said Company, and shall form a part

and be a condition of this insurance contract,
'

' the statements in the

application were construed as representations.

' Benham vs. United G. and L. Ass. Co., 21 L. J. Ex., 317.

= Daniels vs. Hudson River, 12 Cush., (Mass), 416; Phoenix Life vs.

Raddin, 120 U. S. 18.3; Cushman vs. United States Life, 4 Hun. (N. Y.),

783; Fidelity Mutual vs. Jeffries, 107 Fed. Rep., 408.

' American Popular Life Ins. Co. vs. Day, 39 N. J., 89.

* Laidlaw vs. Liverpool, etc. Ins. Co., 13 Grant Ch. U. C, 377; see also

National Bank vs. Ins. Co., 95 U. S. 673.
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Similarly in the case of Clapp vs. Massachusetts Benefit Associa-

tion, ' the policy stipulated that the statements in the application were

made a part of the contract and were in all respects true ; but in the

application the declaration read, " I do hereby warrant each and all

the foregoing particulars and statements to be true to the best of viy

knoxdedge and belief, and that I have not in this application for the

above named contract concealed or withheld any material circum-

stance or information concerning the past or present state of my
health," etc. It was held that there was not a warranty and that the

burden of proof was on the defendant to show that the representations

made by Clapp were untrue to the best of his knowledge and belief.

The Court remarked that '

' if the Association had intended to impose

a forfeiture of his certificate upon the applicant because of an untrue

statement, while it had only required him to warrant that his state-

ments were true to the best of his knowledge and belief, a contract so

anomalovis should have been cleax-ly expressed. ... It is reasonable

that its words should be construed against itself rather than in such a

manner that one dealing with it should by any ambiguity be deceived

as to his rights." ^

Misrepresentations must be material.—Misrepresentations differ from

warranties in that they avoid the policy only when material or fraud-

ulent.^ An untrue representation as to an immaterial point (unless

fraudulent) is not fatal to the contract.

In a case where the application contained a question, "Has the

jjarty had any sickness within the past ten years ?
'

' The assured

replied that he had pneumonia and said nothing of a slight attack of

chronic pharyngitis several years before. The Court held that, as the

answers in the application were in this case representations only, the

slight attack in question was an immaterial fact which the assured was

not bound to disclose.'*

^ 146 Mass., 519.

- See also Fowkes vs. Manchester, 3 B. and S., 917.

' Macdowall vs. Fraser, 1 Doug., 260, per Lord Mansfield; Clason vs.

Smith, 3 Wash. (C. C), 156; Smith vs. Insurance Company, 183 Pa. St.,

504, 38 Atl. R, 103; Wall vs. Howard Ins. Co., 14 Barb (N. Y.), 383;

Dalgleish vs. Jarvie, 2 McK and G., 231, 243, per Rolfe, B.; Mut.
Benefit Life vs. Robertson, 59 111., 123; Williams vs. New England Ins.

Co., 31 Me., 219.

MVise vs. Mutual Benefit, 34 Md., 582, 3 Big. Life and Accident Ins.

Cas., 595.
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Representations need he only substantially correct.
—

"Warranties, as

we have seen, must be literally true. In the case of representations,

it is sufficient if they are substantially correct.

Thus, in the Canadian fire insurance case before cited, ^ where a

party on applying to effect the insurance stated the cash value of

the building to be S4000, and the evidence shewed that the cost

was S3837 only ; and that he was the owner of the property subject

to a mortgage, when he only held a contract of purchase, a portion

of the money remaining unpaid, and a mortgage having been agreed

for but not executed. Here, the inaccuracies not being intentional or

material, and the statements being substantially true, the Court gave

a decision against the company.

Unintentional misrepresentations avoid the j^olicy.—As a general

rule,^ an untrue representation, if material, avoids the policy, even

though unintentional on the part of the assured.^ "When the fact is

material, it is not the knowledge of the proposer which is of import-

ance, but the actual correctness of his statements ; if he has induced

the insurers to enter into the contract upon false premises he, of the

two innocent parties, must be the sufferer." * " It is not necessary in

all cases," says the Court of Appeals of New York, "in order to

sustain a defence of misrepresentation in applying for the policy, to

show that the misrepresentation was intentionally fraudulent. A mis-

representation is defined by Phillips to be where a party to the con-

tract, either purposely or through negligence, mistake or inadvertence

^ Laidlaw vs. Liverpool, etc. Ins. Co., 13 Grant. Ch. (U. C), 377.

^ There are some decisions apparently contrary, but they can hardly

be relied upon as precedents of weight in view of the preponderance of

cases, both British and American, in support of the rule. In regard to

concealment, however, as will be shewn below, it is usually held by Ameri-

can Courts that innocent omission of information is not fatal.

'Life Assocn. Scotland vs. Foster, 11 C. S. C. (3rd series), at page

360; Continental Ins. Co. vs. Kasey, 25 Gratt. (Va.), 268; Dennison vs.

Thomaston Mut. Ins. Co., 20 Me., 125; Duckett vs. Williams, 3 C. and

M., 348, 3 Big. L. and A. Ins. Cas., 8; Cornfoot vs. Fowke, 6 Mees and

W., 379, per Lord Abinger; Lindeneau vs. Desborough, 8 B. and C,

586; Byers vs. Farmers Ins. Co., 9 Ins. L. J., 743; Carpenter vs. Amer.

Ins. Co., 1 Story C. C, 57; Vose vs. Eagle Life, 6 Cush. (Mass), 42; Geach

vs. Ingall, 14 M. and W. 95; Maynard vs. Rhodes, 1 Car. and P., 360,

5 Dowl. and 11., 266; Wall vs. Howard Ins. Co., 14 Barb. N. Y., 385,

per Mitchell, J.

* Bunyon, Page 50.
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or oversight, misrepresents a fact which he is bound to represent truly,

and he lays down the doctrine that it is an implied condition of the

contract of insurance that it is free from misrepresentation or conceal-

ment, whether fraudident or through mistake. If the misrepresent-

ation induces the insurer to enter into a contract which he would

otherwise have declined, or to take a less premium than he would

have demanded had he known the misrepresentation to be untrue, the

effect as to him is the same if it was made through mistake or inad-

vertence as if it had been made with a fraudulent intent, and it avoids

the contract. An immaterial misrepresentation, unless in reply to a

specific inquiry or made with a fraudulent intent and influencing the

other party, will not impair the contract. But if the risk is greater

than it would have been if the misrepresentation had been true, the

preponderance of authority is to the effect that it avoids the policy,

even though the misrepresentation was honestly made." '

Thus, where an insurance was effected by a creditor on the life of

his debtor, who gave untrue auswers to the question, '

' Who is your

medical attendant? Have you ever had a serious illness?" The

creditor was ignorant of the misrepresentation, but the policy was held

to be void.^

Concealment.

Concealment differs from misrepresentation as the negative differs

from the positive, or the passive from the active. The number of life

insurance cases in which the question of concealment proper has arisen

is not large ;^ probably because the subject is generally so closely

interwoven with warranty, misrepresentation and other considerations.

Definition.—The easiest way to approach this subject is probably to

discuss first the strict doctrine of concealment which in Great Britain

applies equally to all kinds of insurances. A very concise definition

runs as follows :
'

' Concealment is the failure to disclose any

material fact or circumstance which is in fact or law within or which

ought to be within the knowledge of one party and of which the other

party has not actual or presumptive knowledge.
'

'

*

The British doctrine of concealment.—In a contract of insurance, the

* Armour vs. Trans-Atlantic Ins. Co., 90 N. Y., 455.

^Maynard vs. Rhodes, 1 C. and P., 360.

* Penn. Ins. Co. vs. Mechanics, 37 U. S. App., 738, per Taft, C. J.

* Joyce's definition of concealment re marine insurance, sec. 1786.
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presumption is that tlie insurer, prior to the contract, has no knowledge

whatever of the extent or character of the risk except what is commu-

nicated to him by the insured. The statements of the insured are

therefore the basis of the contract. Equity requires that the two parties

shall contract pari passu, and this can only be the case where the

insured communicates to the insurer every fact within his knowledge

that is material to the risk. Good faith forbids either party, by

concealing what he privately knows, to draw the other into a bargain

which might never have been made if both parties had possessed equal

information of the subject matter of the contract. Not only must the

person proposing the insurance abstain from making any deceptive

representation, but he must observe the utmost degree of good faith,

uberrima fides.^ He ought not only to make a true answer to the

questions put to him, but spontaneously to disclose any fact exclusively

within his knowledge which it is material for the insurer to know.

Two things should be specially noted about this severe doctrine of

concealment, as it will be found that in the United States the law in

relation to these two points has of recent years been interpreted with

somewhat less strictness.

Concealment need not he intentional. —First : If a material fact has

been suppressed, the policy is avoided, even though the omission has

been unintentional and innocent.^ "Concealment," says Arnould,

"is the suppression of or neglect to communicate a material fact

within the knowledge of one of the parties, which the other has not

the means of knowing or is not presumed to know, \yhether such

suppression of the truth arise from fraud (that is, from a wilful inten-

tion to deceive for the party's own benefit), or merely from mistake,

negligence or accident, the consequences will be the same. The

ground, in short, on which the policy is avoided is that the party has

^ Moens vs. Heyworth, 10 M. and W., 147, 157, per Baron Parke;

London Assurance vs. Mansel, 11 Ch. D., 363.

' Abbott vs. Howard, Hayes, 381 ; Lindenau vs. Desborough, 3 C. and

P., 353, 8 B. and C, 586; Dalglish vs. Jarvie, 2 :\Iac. and Gor., 243;

Macdonald vs. Law Union, L, R., 9 Q. B., 328; Cornfoot vs. Fowke,

Mees and W., 379, per Lord Abinger; Life Assocn. Scotland vs. Foster,

11 C. S. C. (3rd series), at page 360; see also Swete vs. Fairlie, 6

C. and P., 1, where Lord Lyndhurst is reported as saying, " You use

the word concealment; I do not choose to use that word, as it may
import fraud." And he adopts instead the phrase ' The mere non-com-

munication of facts which, in the opinion of tlie Jury, were material.'
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been in fact deceived, not that the other party has intended to deceive

him."

Thus, Baron Rolfe in Dalglish vs. Jarvie, 2 Mac. & Gor, 243, says

"A party is required not only to state all matters within his knowledge

which be believes to be material to the question of insurance but all

which in point of fact are so. If he conceals anything that he knows

to be material, it is a fraud ; but besides that, if he conceals anything

that may influence the rate of premium which the underwriter may

require, although he does not know that it would have that efiect, such

concealment entirely vitiates the policy."

And again in Life Association of Scotland vs. Foster.^ " Contracts

of insurance are in this, among other particulars, exceptional, that

they require on both sides uberrima fides. Hence, without any fraudu-

lent intent and even in bona fide, the insured may fail in the duty of

disclosure. His duty is carefully and diligently to review all the facts

known to himself bearing on the risk proposed to the insurers, and to

state every circumstance which any reasonable man might suppose

could in any way influence the insurers in considering and deciding

whether they will enter into the contract. Any negligence or want of

fair consideration for the interests of the insurers on the part of the

insured leading to a non-disclosure of material facts, though there be

no dishonesty, may therefore constitute a failure in the duty of dis-

closure which will lead to the voidance of the contract.
'

'

^

Concealment exists even if no inquiry in application.—Second: Even

though the party does not omit to answer anything as to which he is

interrogated, yet if anything material is known to him' and not

communicated, the suppression would be fatal.* For example, in

Ml C. S. C. (Srd series), at page 360.

- See also the celebrated decision of Lord Mansfield in Carter vs.

Boehn, 3 Burr., 1910, which is too lengthy to be reproduced here, but is

well worth reading as being probably the best enunciation of the English

doctrine of concealment.

^ " Here nevertheless, we find a limit to the obligation. For, however

important a fact may be, although the assured may be responsible for

making an incorrect representation concerning it, he cannot be prejudiced

by omitting to commvmicate information which he does not possess. Were

it otherwise, he would no longer contract 'pari passu with the insurers."

Bunyon, page 41.

* Abbot vs. Howard, Hayes, 399, per Joy, C. B.; Morrison vs. Muspratt,

4 Bing., 60; British Equitable vs. Musgrove, 3 T. L. R., 630.

7
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Hugeniu vs. Rayley.' This was the case of a policy effected on the life

of a person who was in prison. The fact of her being in custody was

suppressed. The Court found " that there was nothing in the terms

of the policy, which required the imprisonment to be stated ; nor was

there an omission of the statement of any matter which the office

called for ; nevertheless if the imprisonment were a material fact, the

keeping it back would be fatal ; and it ought to have been submitted

to the Jury, whether the omission of the fact relied on, was or was not

a material omission."

Concealment according to United States Courts.—We have seen that

concealment, as interpreted by British Law will avoid a policy if the

insured has failed to disclose any material fact whether such failure

was due to accident, mistake, negligence, or design. That doctrine,

in its original strictness, does not now hold in the United States,*

except in marine insurance where, from the nature of the business, the

underwriter must depend to an altogether exceptional extent upon the

data furnished by the insured. But in life and fire insurance, the

insurer possesses various other sources of information, and, as the

business is ordinarily carried on, avails himself of them, through

agents, medical examiners, etc. INIoreover, in life insurance especially,

many cases will arise where the information furnished by the insured

cannot be always precise and certain ; many of his replies, whether so

expressed or not, must be necessarily statements of opinion rather than

of fact. And it is probably owing to these causes inter alia that the

rigid interpretation of the old law has been gradually ^ relaxed.

^ 6 Taunt., 186.

-Joyce, sec. 1844; Boggs vs. American Ins. Co., 30 Mo., 63, per Ewing

J.; Hartford Ins. Co. vs. Harmer, 2 Ohio St., 452; Horn vs. Amer. Mutual,

64 Barb. (N. Y.), 81.
,

' It is evident that this modified doctrine of concealment has grown

up in the United States within the last forty years. Thus Phillips

(1867) says, "The doctrines of misrepresentation and concealment are

common to marine, fire and life policies." And again, " There is not,

that I am aware of, either authority or reason for the doctrine that a

life policy issued upon a misrepresentation {sic; the context shows that

he includes concealment in the word) made through negligence or mistake

is valid, or that there is in this respect any distinction between a life

policy and a marine one." The same views are expressed by the other

early writers such as Angell and Bliss. But the later American writers,

Joyce, Bacon, May, etc., agree in the distinction they draw between the
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American definition of concealment. Not fatal iinless intentional.—
Concealment, as defined in tlie latest edition of Judge May's work,
'

' is the designed and intentional withholding of some fact material to

the risk which the insured in honesty and good faith ought to com-

municate to the insurer/ It is not mere unintentional silence or

inadvertence. It is a positive omission to state what the applicant

knows, or must be presumed to know, ought to be stated. It is a

suppression of truth -whereby the insurer is induced to enter into a

contract which he would not have entered into had the truth been

known to him.
'

'

^

No concealment if no inquiry in ajjplicatlon.— It seems also to be

usually held by American Courts that the form of application in

which detailed questions are asked is an implied waiver of the right to

information upon matters not inquired about. When no inquiries are

made, the intention of the insured becomes material, and to avoid the

policy it must be found not only that the matter was material, but also

that it was intentionally and fraudently concealed.'''

Thus, in the case of Rawls vs. American Mutual Life, 27 N. Y.,

282, where the Company defended on the ground that the insured

(one Fish) had suppressed the fact that he was of intemperate and

dissolute habits which had a tendency to shorten his life. The

application did not contain any question that would have elicited this

information. The Appeal Judge said in his decision, "The only

remaining branch of the charge singled out for exception was the

instruction, ' that if Fish answered frankly and truly all the questions

put to him, then there was no concealment. The mere omission to

state matter not called for by any specific or general question would

not be a concealment and would not aflfect the validity of the policy.'

This was not wrong. It may be conceded that if the applicant, when

doctrine of concealment in life insurance and marine. In reading the

cases on the subject, the same distinction is also very apparent between

early and modern decisions.

^Daniels vs. Hudson River, 12 Cush. (Mass.), 416, 59 Am. Dec, 192;

Clark vs. Union Mutual, 40 N. H., 333.

^ May, sec. 200. See also Joyce, sec. 1844 ; Bacon, sec. 217 ; Daniels

vs. Hudson River, supra.

^ May, sec. 207 ; Penn. Ins. Co. vs. Mechanics Savings Bank, 37 U. S.

App., at page 739; Alkan vs. N. H. Ins. Co., 53 Wis., at page 142;

Washington vs. Weymouth, 135 Mass., at page 505; Boggs vs. American

Ins. Co., 30 Mo., 63, per Ewing, J.
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a specific or even general question is put to him, which would elicit a

fact material to the risk, untruly stated or concealed the fact, it would

vitiate the policy ; but I know of no case, in the law of life or fire

insurance, in which the insurers, having framed and put to the

insured, and having had fully answered by him, a series of questions

calling for such information as they desired touching the subject

insured, have been discharged from their contract because the insured

did not go farther and state what was not called for in the inter-

rogatories. As was said by the learned judge in the Court below :

' The presumption is that the insurers questioned the party upon all

subjects which they deemed material, and all which were in contem-

plation of the parties at the time, and beyond that, clearly, a party is

not bound to disclose.'
"

So, in another Appeal Case, Mallory vs. Travelers Insurance Co.,

47 N. Y,, 52, it was shewn after the death of the assured that he had

been insane three or four years previous to making application ; had

been sent to an asylum and discharged cured ; and from that time

forward had been sane. The application did not contain a question

covering the point. The Company defended the policy on the ground

that the insanity was a material fact and should have been disclosed.

The Court gave decision against the Company, saying : "The judge

(i. e. of the lower Court) was right in charging that if the deceased

did not conceal any fact which, in his mind, was material in making

the application, the policy was not void. Cases cited by counsel were

cases where false answers were given to inquiries made and have no

application to this case." ^

The subject of concealment, as interpreted by United States Courts,

was discussed at length in the case of Penn. Ins. Co. vs. Mechanics

Savings Bank ^ by Taft, C. J. whose decision is the most clear and

thorough that I have been able to find on the subject. The following

excerpt from his opinion on that case, though somewhat lengthy, is

^ This and similar cases suggest the importance to the Company of

making the inquiries in the application and medical blank as compre-

hensive as possible. There has been a tendency in recent years to curtail

the number of questions asked in the application, and some companies

have made a merit of the simplicity of their proposal forms. The wisdom
of such a course is questionable, in view of the peculiar importance

attached by American Courts to information specifically called for in

the application in comparison with that not so required.

^37 U. S. App., 738, per Taft, C. J.
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worth quoting : "The very marked difference between the situation of

the parties in marine insurance and that of parties to a fire or life

policy has led many Courts in this country to modify the rigor of the

doctrine in its application to fire and life insurance, and to lean toward

the view that no failure to disclose a fact material to the risk not

inquired about will avoid the policy, unless such disclosure was with

intent to conceal from the insurer a fact believed to be material ; that

is, unless the non-disclosure was fraudulent. In marine insurance, the

risk was usually tendered and accepted when the vessel was on high

seas, where the insurer had no opportunity to examine her, or to know

the particular circumstances of danger to which she might be exposed.

The risk in such a case is highly speculative, and it is manifestly

the duty of the insured to advise the insurer of every circumstance

within his knowledge from which the probability of a loss could be

inferred, and he cannot be permitted to escape the obligation by a plea

of inadvertence or negligence. In cases of fire and life insurance,

however, the parties stand much more nearly on an equality. The

subject of the fire insurance is usually where the insurer can send its

agents to give it a thorough examination and determine the extent to

which it is exposed to danger of fire from surrounding buildings or

because of the plan or material of its own structure. The subject of

life insurance is always present for physical examination by medical

experts of the insurer, who often acquire by lung and heart tests and

by chemical analysis of bodily excretions a more intimate knowledge

of the bodily condition of the applicant than he has himself. Then,

too, the practice has groAvn of requiring the applicant for both fire and

life insurance to answer a great many questions carefully adapted to

elicit facts which the insurer deems of importance in estimating the

risk. In life insurance, not only is the applicant required to answer

many general questions concerning himself and his ancestors, but he is

also subjected to an extended examination concerning his bodily

history. When the applicant has fully and truthfully answered all these

questions, he may rightfully assume that the range of the examination

has covered all matters within ordinary human experience deemed mate-

rial by the insurer, and that he is not required to rack his memory for

circumstances of possible materiality, not inquired about, and to

volunteer them. He can only be said to fail in his duty to the insurer

when he withholds from him some fact, which, though not made the

subject of inquiry, he nevertheless believes to be material to the risk

and actually is so, for fear it would induce a rejection of the risk, or,

what is the same thing, with fraudulent intent
"
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' * Nor does this rule result in practical hardship to the insurer, for

in every case Avhere the undisclosed fact is palpably material to the

risk, the mere non-disclosure is itself strong evidence of a fraudulent

intent. Thus, if a man about to fight a duel should obtain life insur-

ance without disclosing his intention, it would seem that no argument

or additional evidence would be needed to show the fraudulent char-

acter of the non-disclosure. On the other hand, where men may

reasonably differ as to the materiality of a fact concerning which the

insurer might have elicited full information and did not do so, the

insurer occupies no such position of disadvantage in judging of the risk

as to make it unjust to require that before the policy is avoided it shall

appear, not only that the undisclosed fact was material, but also that

it was withheld in bad faith. To hold that good faith is immaterial in

such a case is to apply the harsh and rigorous rule of marine insurance

to a class of insurance contracts differing so materially from marine

policies in the circumstances under which the contracting parties agree

that the reason for the rule ceases.
'

'

lAitle difference in i^ractice between the two interpretation!^.—The

American definition of concealment, at first blush, seems likely to lead

to widely different results from that given on page 466 hereof. Its effect

is, undoubtedly towards a more lenient interpretation of the obligations

of the insured, but the divergence between the two definitions is per-

haps not really so great as would at first appear. Joyce puts the

matter very clearly when he says : "It is held that the concealment

must be not only material but fraudulent, or the fact must

have been intentionally Avithheld. But it would seem that if a material

fact is actually known to the assured, its concealment must of itself

necessarily be a fraud, and if the fact is one which the assured ought

to know, or is presumed to know, the presumption of knowledge ought

to place the assured in the same position ,as in the former case with

relation to material facts ; and if the Jury iu such cases find the fact

material, and one tending to increase the risk, it is difficult to see how

the inference of a fraudulent intent or intentional concealment can be

avoided.
'

'

On tlie whole, the general tenor of American decisions on this

subject seems to be fair, reasonable, consistent, and approximates to

what May suggests' as the true rule: "That there is concealment

^ May, section 203.
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whenever facts are withheld which are known or which must be

presumed to be known, because they ought to be known to an ordi-

narily intelligent person, to be material.
'

'

It appears, therefore, that the American interpretation of conceal-

ment, although based on a more lenient definition than that which

governs in marine insurance and in most British Courts, will work out

in practice to nearly the same results.

What Facts are Material.

Definition of material fact.—The question of materiality occupies

so important a place in the consideration of both representations

and concealments, that it may be worth while to define the phrase

"material fact" and consider what facts have been judicially held

to be material. We quote two definitions which are practically

synonymous, and have been generally accepted as correct. '

' Every

fact and circumstance which can possibly influence the mind of any

prudent and intelligent insurer in determining whether he will under-

write the policy at all or at what premium he will underwrite it is

material" (Marshall on Insurance, 467). "By a material fact is

meant one which, if communicated to the underwriter, would induce

him either to refuse the insurance altogether or not to eflTect it except

at a higher premium" (Arnould on Insurance). These definitions

afford a general criterion by which the materiality of facts may be

tested in the absence of judicial decisions covering the question. We
shall proceed to examine some of the facts which have been judicially

held to be material.

Age.—A false statement in regard to age is held material and will

avoid the policy whether construed as a representation or a warranty.^

But there are statutory enactments in many States and Provinces

which provide that an unintentional misstatement of age shall not

vitiate the policy, and that if the age is incorrectly given the amount

payable under the policy shall be adjusted in proportion to the true

and actual premiums.^

^Dolan vs. Mutual Reserve, 173 Mass., 197; Swett vs. Citizens Mutual,

78 Me., 541; Marcoux vs. Society of Beneficence, 91 Me., 250.

== Examples are Michigan (1907), Act 187; New York (1906), Chap.

326, sec. 101; R. S. C. Chap. 34, sec. 73; R. S. O. Chap. 203, sec. 149.
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Residence.—A misstatement in regard to residence is not necessarily

material.' In some circumstances it would no doubt be regarded as

material although I have not met with any cases directly bearing on

the point. The term "residence" has been defined to signify "the

place of permanent rather than mere temporary abode in the sense of

domicile rather than of mere inhabitancy.
'

'

^

Occupation.—Occupation may be a very important element in a life

insurance risk, although perhaps not to the same extent as in accident

insurance. Some misstatements of occupation are obviously material
;

for example, where an applicant represented his occupation to be that

of printer when in fact he was attending bar, the contract was held to

be void ;

'^ and where the occupation was stated as '

' farmer '

' when in

fact the applicant was a "slavetaker" the misrepresentation avoided

the policy.* Other misstatements are just as manifestly unimportant
;

as, for example, where the occupation Avas given as '

' esquire
'

' when

the applicant was an ironmonger.^ The general definition of a mate-

rial fact is probably a fairly safe guide.

Family history.—'The ages of the parents of the applicant at the

time of their deaths, the diseases of which they died, and other facts

relating to the relatives and family of the applicant may all be material.

But the Courts will take a reasonable view, and not avoid a policy for

an innocent misrepresentation of too trivial a nature to have influenced

the mind of the insurer. Thus, a statement that a sister died of kid-

ney disease, w'hen in fact she died of chronic pneumonia has been held

not to be prima facie a material misrepresentation.^

Family Doctor.—A question as to the family physician or medical

attendant of the applicant is material ' and must be truthfully answered

or the policy will be avoided. Whether the answer is true or not is

generally for the Jury to decide.* As the object of the question is to

' Southern Life vs. Booker, 9 Heisk, GOG ; Perrins vs. Marine, etc., Ins.

Soc, 2 El. and EI., 317, 29 L. J. Q. B., 242.

== Mobile Life vs. Walker, 58 Ala., 290.

' Holland vs. Supreme Council, 54 N. J. L., 490.

* Hartman vs. Keystone Ins. Co., 21 Pa. St., 478.

5 Perrins vs. Marine and General Ins. Co., 2 El. and EL, 317.

« New Era vs. McTavish, 94 N. W. E,., 599.

'Fidelity Mutual vs. McDaniel, 57 N. E. R., 645; Maynard vs. Rhodes,

1 Car. and P., 3G0; Poland vs. Industrial Benefit Assocn., 26 N. Y. Supp.,

433.

•* Cushnian vs. United States Ins. Co., 70 N. Y. 72; Maynard vs. Rhodes,

supra.
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obtain the name of a medical attendant who can give information as to

the insurability of the life proposed, the failure to give full information

may amount to a concealment, as where the applicant gave the name of

a casual medical attendant but did not give the name of a physician

who had recently attended him for delirium tremens, it was held that

the duty of the applicant was to have made a full disclosure.^ Simi-

larly, where the applicant was asked to state the physician usually

employed by him, and if he had none to name any other doctor who

could be applied to for information as to the state of his health and

he answered "None," and it was shewn that he had occasionally

applied to a physician for serious ailments and had been examined for

insurance and rejected by another physician, it was held that the

failure to state the names of the two physicians was a fraudulent con-

cealment and avoided the policy."

Previous declination.—The existence of other insurance or a

previous declination by another company is material.^ If a false

answer is given to a question as to previous insurance the policy is

avoided.* And if the answer is framed so as to conceal the fact of a

previous refusal, it has been held a material concealment and vitiates

the policy. Thus, where the applicant was asked if the life had been

refused by any office, and if so to name it. There had been numerous

refusals, and negotiations with other offices were pending which after-

wards resulted in refusals. The reply was that he had been and still

was corresponding with other offices as the amount to be insured was

large. This was held to be an intentional suppression of facts which

vitiated the contract.^

Habits, use of liquor, etc.^—Intemperance is a material fact, and a

representation that the assured is temperate when he is not so will

avoid the policy.' But it is occasionally a matter of considerable

^Hutton vs. Waterloo, 1 F. and F., 735.

^Horn vs. Amicable Ins. Co., 64 Barb., 81.

"Anderson vs. Fitzgerald, 4 H. L. C, 484, per Lord St. Leonard;

March vs. Metropolitan Life, 186 Pa. St., 629; London Assurance vs.

Mansel, L. R., 11 Cli. D., 363.

* Eddington vs. Mina. Life, 100 N. Y. 536.

^Re Gen. Provincial Life, 18 W. R., 396 reported in Bliss, 191.

* This is a very important branch of the subject and one that has

been frequently in dispute, as will be apparent to anj'one who scans the

numerous cases bearing on the point.

' Craig vs. Fenn, 1 Car. and M., 43 ; Lindenau vs. Desborough, 8 and

C, 586, 3 M. and R., 45; Mutual Benefit vs. Holterhoff, 2 Cincin., 379.
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difficulty to determine exactly what is meant by the terms ' tem-

perate ' and ' intemperate '
;

^ and it seems hardly possible to give a

satisfactory definition. Probably the best way is to quote from a

couple of the leading cases.

In Brockway vs. Mutual Benefit Life, 9 Fed. Rep., 253, the Court

said : "The words 'sober' and 'temperate' are to be taken in their

ordinary sense. The language does not imply total abstinence from

intoxicating liquors. The moderate, temperate use of intoxicating

liquors is consistent with sobriety. But if a man use spirituous liquors

to such an extent as to produce frequent intoxication, he is not sober

and temperate within the meaning of this contract of insurance.
'

'

The Supreme Court of the United States in Insurance Company vs.

Foley, 105 U. S. 350, where the question in the application was "Is

the party of temjierate habits? " said : "When we speak of the habits

of a person we refer to his customary conduct, to pursue which he has

acquired a tendency from frequent repetitions of the same acts. It

would be incorrect to say that a man has a habit of anything from a

single act. A habit of early rising, for example, could not be affirmed

of one because he was once seen on the streets in the morning before

the sun had risen ; nor could intemperate habits be imputed to him

because his appearance and actions on that occasion might indicate a

night of excessive indulgence .... The representations made are not

untrue within the meaning of the policy, although he may have had

an attack of delirium tremens from an occasional over-indulgence.*

It could not have been contemplated from the language used in the

policy that it should become void for an occasional excess by the

insured, but only when such excess had by frequent repetitions become

a habit."

In Union Mutual Life vs. Reif, 36 Ohio St., 599, " This habit (of

using intoxicants to excess) may manifest itself by daily or periodical

intoxication or drunkenness Where the general habits of a

^ E. g., in Thomson vs. Weems, 9 App. Cas., 671.

' May ( sec. 299 ) , dissents from this : "A man who drinks in such a

way that he has had the delirium tremens, w^hether as the result of a

single debauch or otherwise, is liable to have another debauch and

another attack. He is not a temperate man in the true sense and spirit

of the question who is open to such excess, nor does his answer disclose

what the Company manifestly desires to know, viz: the danger to his

life by reason of his appetite for drink .... Technicalities and literali-

ties should not protect the insured any more than the Company."
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mau are abstemious or temperate, an occasional indulgence to excess

does not make liim a man of intemperate habits. But if the habit is

formed of drinking to excess, and the appetite for liquor is indulged to

intoxication, either constantly or periodicany, no one will claim that his

habits are temperate, though he may be daily sober for longer or shorter

periods in the intervals between the time of his debauches.
'

'

In Thomson vs. Weems, 9 App. Cas., 671, a majority of the Judges

considered that in estimating the truth of the statement as to temper-

ance, the normal habits of the people in the class and locality where

the assured lived must be taken into consideration.

Except in very clear cases, the question as to whether intemperance

existed is submitted to the Jury.

'

Serious illness or accident.—An illness or accident is material when

it has an ultimate effect on the party's health, longevity, strength,

etc., which might reasonably influence the insurer's rate of premium.*

The applicant is not expected to mention all his temporary derange-

ments from which he has recovered without impairment of his general

health.
=>

Materiality a question of fact.—The question of materiality is a

question of fact, and is not dependent on the opinion of the assured.*

"In all cases of insurance the underwriter should be informed

of every material circumstance within the knowledge of the assured
;

and the proper question is. Whether any particular circumstance was

in fact material? and not. Whether the party believed it to be so ?

The contrary doctrine would lead to frequent suppression of informa-

tion and it would often be extremely difficult to show that the party

neglecting to give the information thought it material. But if it be

held that all material facts must be disclosed, it will be the interest of

the assured to make a full and fair disclosure of all the information

within their reach.
^

^ North Western Insurance Co. vs. Muskegon Bank, 122 U. S., 501.

= Holloman vs. Life Ins. Co., 1 Woods (U. S. C. C), 674; Insurance

Co. vs. Wilkinson, 13 Wall (U. S.), 222; Confederation Life vs. Miller,

14 S. C. K, 330; 111. Masons Society vs. Winthrop, 85 111., 537.

^Fidelity Mutual vs. Percy, 63 Blatchford (U. S.), 717; Wilkinson vs.

Conn. Mutual, 30 la., 127.

*Lindeneau vs. Desborough, 8 B. and C, 586; Dalglish vs. Jarvie, 2

Mac. and Gov., 243.

*Lindeneau vs. Desborough, supra.
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Question of materiality for the Jury.— Except in cases where the

materiality is obvious/ it is a question for the Jury whether any

particular fact is or is not material when its truth is not warranted or

made a condition precedent.^

Intentional misstatement always material.—If a concealment or a mis-

representation proceeds from fraud, it avoids the policy, whether mate-

rial or not, and the fraud precludes all inquiry as to materiality.^

"Any answer to a question, though concerning a matter not material

to the risk, if made with intent to deceive the insurance Company,

would avoid the policy.
'

'

*

Materiality not dependent on the outcome.—The materiality of a fact

does not depend on whether the outcome shewed that it affected the

risk. It makes no diflerence that death was caused by the fact with-

held or not ; the sole test being its materiality at the time. ^ Thus in

an old English case/ the following questions and answers occurred

in connection with the application. Q. "Who is your medical

attendant ? " A. "I have none except Mr. Guy of Chichester.
'

'

Q. '

' Have you ever had a serious illness ? " A. " Xever.
'

' It was

proved that a few months prior to the application, the applicant had

been attended by a Doctor Veitch, a physician, and Mr. Jordan, a

surgeon, for an inflammation of the liver, and a fever, and deter-

mination of the blood to the head. It was, however, agreed on all

hands that the disease of which the assured died had no relation to any

of the complaints for which these gentlemen attended him. Never-

theless the Court decided that the facts concealed and misrepresented

were material and avoided the policy.

* Myers vs. Woodmen, 193 Pa. St., 470; Russell vs. Canada Life, 32

C. P., 256.

^ Fidelity and Casualty vs. Alport, 67 Fed? Rep., 460 ; Lindeneau vs.

Desborough, 8 B. & C, 586 ; Morrison vs. Muskratt, 4 Bing., 60 ; Boggs vs. Ameri-

can Insurance Co., 30 JNIo., 63; Fidelity Mutual vs. Percy's Executors,

63 Blatch. (U. S.), 717; Clark vs. Union Mutual, 40 N. H., 333.

^ Bliss, sec. 40; Joyce, sec. 1896.

* Penn. Ins. Co vs. Meclianies Savings Bank, 37 U. S. App., 708, per

Taft, C. J.

"Maynard vs. Rhodes, 1 Car. and P., 360, 5 Dowl. and R., 266, per

Abbott, C. J.; Conover vs. Massachusetts Life, 4 Big. Life and Ace. Cas.,

187; Ross vs. Bradshaw, 1 W. Black., 312.

' Maynard vs. Rhodes, supra.
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Untruthful ansiver to direct question is material.—It has already been

pointed out that in United States Courts, the question as to whether

specific inquiries are made or not has an important bearing on the

materiality of a fact.^ Where a direct question is asked and the

applicant makes an untruthful answer, the policy is avoided whether

the answers are warranties or representations, because "the parties

may by their contract make material a fact that would otherwise be

immaterial, or make immaterial a fact that would otherwise be mate-

rial."
*

Exceptions to General Rules.

Exceptions.—There are several exceptions to the general rules

regarding misrepresentations and concealment. The chief of these

are set forth in a celebrated decision of Lord Mansfield ' which has

been frequently quoted. He says :

*

' There are many matters as to

which the insured may be innocently silent. (1) He need not mention

what the underwriter knows

—

sctentia untrinque j)ar j)ar€s contrahentes

facit. An underwriter cannot insist that the policy is void because the

insured did not tell him what he actually knew ; what way so ever he

came to the knowledge. (2) The insured need not mention what the

underwriter ought to know ; what he takes upon himself the knowledge

of. (3) Or what he waives being informed of. (4) The under-

writer needs not be told what lessens the risk agreed and understood

to be run by the express terms of the policy."

What the underwriter knows.— "The underwriter cannot insist that

the policy is void because the insured did not tell him what he actually

knew." Thus, in Pimm vs. Lewis, 2 F. & F. 778, where it was

alleged that the insured omitted to communicate to the insurers a

matter material to be made known to them, in order to enable them

to judge of the risk, viz. : that he was in the habit of grinding rice-

chaff in his mill. The policy provided that the contract should be

void if the insured should " omit to communicate any matter material

^ May, sec. 185; Bliss, page 70; Bacon, sec. 212.

' Phoenix Life vs. Raddin, 120 U. S., 189, per Gray, J.; See also London

Assurance vs. Mansel, 11 Ch. D., at page 369, per Jessel, M. E..; Wilson vs.

Conway Assurance Co., 4 R. I., 141 ; Anderson vs. Fitzgerald, 4 H. L. C,

484; Miller vs. Mutual Benefit, 31 la., 232.

' Carter vs. Boehm, 3 Burr., 1905.
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to be made known to the insurer." Held, tliat tliis meant some

matter, not only material, but also unknown to the insurers ; and as

the Company had knowledge of the fact through their officer, they

were liable.

'

The question of the effect of agent's knowledge arises here. As a

general rule,^ " knowledge by or notice to the agent of the inaccuracy

of a statement in the proposal, on which a policy is issued after such

notice or knowledge, binds the Company and prevents them from

availing themselves of the inaccuracy as a defence to a claim on the

policy."
'

This principle is illustrated in an English accident insurance case

where the applicant had subscribed to the statement "I am in good

health and have no physical infirmity." The agent knew

that he had lost one eye, but the Company was not directly informed

of the fact. After the policy had been issued an accident occurred

which rendered the assured totally blind, and the Company resisted

payment on the ground of the misstatement as to the physical infirmity.

The Court of Appeal held that the knowledge of the agent was the

knowledge of the Company. *

What the underwriter ought to know.— " The insured need not men-

tion what the underwriter ought to know. '

' Thus, in the case of Swift

vs. Massachusetts Mutual Life,'^ a question put was, "Have the

parents, brothers or sisters of the party been afilicted with insanity or

with pulmonary, scrofulous, or any constitutional disease?" to which

the answer was in the negative. The Court said, " In considering the

question of the truth of this particular answer, plaintiff's answers to

other questions upon the same subject must be borne in mind. For if

the answers to other questions informed defendants truly of the matters

inquired into, the answer in question cannot be said to be untrue so as

">

^ See also, Royal Canadian vs. Smith, 5 Russ. and Geld. (Nova Scotia),

322.

' The subject of agency is, of course, too large and complicated to be

discussed with any degree of fullness in this paper.

* Bunyon, page 30.3 ; See also Cotton vs. Fidelity and Casualty Co., 41

Fed. Rep., 506; Bowden vs. London, etc. Ass. Co., 1892, 2 Q. B., 534;

Cruikshank vs. Northern Accident Co., 23 Sc. L. R., 134.

* Bowden vs. London, etc. Ass. Co., supra.

* 2 N. Y. Supreme R., 303, reported by Bliss; see also Bates vs. Hev/itt,

L. R., 2 Q. B., 595.
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to avoid the policy. The question was put to the plaintiff to enable

the Company to know whether insanity, pulmonary, scrofulous, or

other constitutional disease existed in the family of her husband. If

the answers conveyed to them the information that scrofula was a

disease existing in the family, they had the information they needed

to enable them to determine the propriety of taking the risk. Plain-

tiff, in answer to a subsequent question, told them that her husband's

mother died of scrofula. And in answer to another question she told

them that her husband's sister died of disease of the blood. It seems

to me that when the fact was disclosed that the mother died of

scrofula, and one of the daughters of disease of the blood, the existence

of scrofula in the family was as clearly stated as if they had been told

it was hereditary.
'

'

What the insurer waives being informed of.— "The policy cannot

be avoided for non-disclosure of a fact which the insurer waives being

informed of." Examples of this principle may be seen in the cases

cited below ' in which American Courts have held that if an answer to

a question in an application is obviously incomplete and the Company
issued the policy without further inquiry, it is to be regarded as having

Avaived its right to the information.

It has been held that the acceptance of a premium by the insurer

with knowledge that a fact has been misrepresented amounts to a

waiver of that ground of defence. Thus, in the case of Armstrong vs.

Turquand,^ the policy contained a proviso that if the assured should

be guilty of fraud in procuring the said policy, it should be void. The

Company pleaded that the assured had, at the time of effecting the

insurance, in conjunction with the agent of the Company, fraudulently

concealed the fact of his having met with an accident, from the effects

of which he was then suffering paralysis. The Plaintifi replied that

the Company, after they had knowledge of the facts pleaded, received

a second premium from the assured, and thereby elected to affirm the

policy. Held, that the meaning of the proviso was that the policy

should be void in the particular event in case the Company should

elect to treat it so ; and inasmuch as they had elected to treat it as

subsisting by the receipt of the subsequent premium, they were liable

under the policy.

^ See pages 484, 485, etc. hereof.

==23 Big. Life and Ace. Ins. Cas., 350.
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What lessens the risk agreed to be assumed.—"The underwriter

needs not be told what lessens the risk agreed and understood to be

run by the express terms of the policy." This is an almost self-

evident exception. K a fact does not increase the risk, it is not

material and immaterial facts need not be disclosed.^

Qualified Answers.

If the answers given by a person in his application are limited or

qualified in such a way as to render them statements of belief or

opinion instead of facts, the policy cannot be avoided even for material

inaccuracies unless the misstatements are fraudulent.^

Thus, where the answers in an application were qualified by the

following words at its foot. "The above is correct, as near as I can

remember it,
'

' it was held that the policy should not be avoided unless

the Jury were satisfied that the answers were untrue in some respect

materially afiecting the risk and that the assured knew of their incor-

rectness.'

In another case ^ where the applicant stated that the facts recited in

his application were "true to the best of his knowledge and belief," it

was held that the contract could not be avoided except it could be

shewn that an untrue or fraudulent statement had been made by him

with the knowledge or belief that it was untrue or fraudulent.

Similarly in another case^ where the question was whether any

relatives had been aflflicted with certain hereditary diseases and the

applicant replied, '

' Not to my knowledge,
'

' it was held by the

Supreme Court of the United States :

'

' The affirmation was restricted

and narrowed down to what the applicant himself personally knew

touching the subject To make out the defence sought to be

established by the insurers, three things w^re, therefore, necessary to

be shewn ; that the alleged insanity of the uncle had existed ; that it

was hereditaiy ; and that both these things were known to the appli-

cant when he answered the question."

^Lexington Ins. Co. vs. Paver, 16 Ohio, 324, 334.

^JMiller vs. Confederation Life, 14 S. C. R., 330; Fowkes vs. Manchester,

3 B. and »., 917; Jones vs. Provincial, 3 C. B. N. S., 65; Stackpole vs.

Simon, quoted by Parke, 932.

'yEtna Life vs. France, 94 U. S., 561.

* Clapp vs. Mass. Benefit Assocn., 143 Mass., 519.

• Insurance Co. vs. Gridley, 100 U. S., 614.
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Equivocal Interrogatories—Opinions.

If an inquiry in an application i:^ equivocal or calls for an answer

which involves, not a question of fact, but of opinion, the Courts will

allow the applicant every reasonable latitude in his answer. Thus, in

fire insurance, inquiries as to what buildings endanger the property

insured,^ or as to whether there is a livery stable * in the vicinity,' ' are

questions as to which intelligent men may differ, and it is enough to

answer them as men of ordinary intelligence should. Similarly, in

life insurance applications, if the inquiry be as to whether the appli-

cant has suffered from any derangement of certain functions,^ or had

any ' serious illness, '
* or disease ' tending to shorten life, '

* or any

other inquiry which may be variously understood or involves a matter

of opinion, an honest though erroneous answer has been regarded as

not a misrepresentation or concealment.*

Equivocal Answers.

The applicant should give full and complete answers to inquiries

made in the application. If answers are incomplete, or equivocal, or

framed so as to convey an impression which is untrue, (even though

they may be true as far as they go), the policy may be avoided for mis-

representation or concealment.

Thus, where in response to an inquiry whether the life had been

proposed to or declined by any other office, and if so its name, the

applicant replied that he had been and still was corresponding with

other offices, as the amount to be insured was large. In fact, the life

had, prior to that time, been refused by eight ofBces, and before the

policy was issued, it was refused by eight more. It had been accepted

by one. The Judge said ': " If he knew he had been already refused

by eight other offices, what justification had he for the answer he gave ?

^ Dennison vs. Thomaston Mutual, 20 Me., 125.

^ Haley vs. Dorchester Mutual, 12 Gray (Mass.), 545.

^Higbee vs. Guardian Life, 53 N. Y., 603.

* Jones vs. Provincial Assurance Co., 3 C. B. N. S., 65.

"Hogle vs. Guardian Life, 6 Robt. (N. Y. Superior Ct.), 567.

«May, sec. 210.

In re Gen. Prov. Life Ins. Co., 18 Week. Rep., 396, reported by Blis;?,

section 72.

8
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Did it not imply that he had not been refused ? In order to tell a

falsehood, it was not always necessary to use express words, it might

be done by implication He was bound to conclude that there

was here suppression, and intentional suppression of facts, Avhich, if

known to the office, would have prevented them granting the policy.

The suppression vitiated the contract." And similarly in other cases.*

But a distinction is drawn by American Courts between an answer

which is apparently on the face of the application incomplete and

imperfectly answered, and one which is apparently complete but in

fact incomplete, untrue and calculated to mislead.' In numerous

cases, where questions in an application have been unanswered or

incompletely answered, and the insurers without further inquiry have

issued the policy, it has been held that he had waived his right to the

information, and the policy cannot, in absence of clear proof of the

fraudulent suppression of the facts, be avoided on the ground of

concealment.^

Thus in a leading case in the Supreme Court of the United States,

the following question was asked in the application :

'

' Has any appli-

cation been made to this or any other Company for assurance on the

life of the party ? If so, with what result ? What amounts are now

assured on the life of the party and in what Companies ? If already

assured in this Company state the number of the policy." The only

answer written opposite this question was, "$10,000. Equitable Life

Assurance Society," which was true as far as it went. It was shewn

however, that less than three weeks before the application for the

policy in suit, applications for additional insurance had been made to

the Equitable Life and the New York Life, both of which had been

declined. The Court held that the answer to the question was mani-

festly incomplete, and that the Company by issuing the policy without

further inquiry '

' waive the want or imperfection in the answer, and

render the omission to answer more fully immaterial." *

' E. g., Wainwright vs. Bland, 1 M. and R., 481 ; London Assurance vs.

Mansel, 11 Ch. D., 367; etc.

' Joyce, sec. 1872.

'Daly vs. John Hancock IMutual Life, 65 Ind., 6; American Ins. Co. vs.

Mahone, 56 Miss., 180; Higgins vs. Phoenix Mutual, 74 N. Y., 9; Hall vs.

Peoples' Ins. Co., 6 Gray, 185; Lorillard Ins. Co. vs. McCulloch, 21 Ohio

St., 176.

* Phoenix Life vs. Raddin, 120 U. S., 183.
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It is doubtful whether this decision would have been rendered in

Canada or in Great Britain,' but the principle involved seems to have

been firmly established by a long series of decisions in American Courts.

The whole subject emphasizes tlie importance of careful scrutiny of the

answers to questions in applications, and strict insistence on their being

fully answered. If inquiries are worth printing in the application, it

would appear that it is equally worth while to demand full and

unequivocal responses.

Statutory Enactments.

The effect of the Common Law principles, with which this paper

has mainly dealt, is considerably modified in various respects by

Statutory Enactments which override ^ the Common LaAv.

Misstatement of age.^—Reference has already been made to the

Statutes protecting policies from forfeiture in case of unintentional

misstatement of age.

Eepresentations, not ^varranties.—In certain States and Provinces

there are other Statutes which enact that statements in the application,

in the absence of fraud, shall be regarded as representations and not

warranties ; and in most cases, it is further stipulated that a transcript

of the entire application shall appear in the policy.^

The provision in the proposed new Canadian Insurance Act** will

serve as a fair type of such enactments. '

' The policy and the

endorsement thereon shall constitute the entire contract between the

parties, and all statements made by the insured shall, in the absence

of fraud, be deemed representations and not warranties, and no such

statement shall be used in defence to a claim under the policy unless

it is contained in a written aj^plicatiou, and a copy of such application

shall be endorsed upon or attached to the policy when issued.
'

'

The virtual effect of a clause like the above is to remove the subject

of warranty out of the realm of practical insurance law.

^ Vide Forbes vs. Edin. Life Ass. Co., 10 C. S. C, 451; London Assurance

vs. Mansel, 11 Ch. D., 367.

^ Penn. Ins. Co., vs. Meclianics Savings Bank, 37 U. S. App., 692

;

Hermany vs. Fidelity Mutual, 151 Penn. St., 17; Fidelity Mutual vs

Ficklin, 74 Md., 172.

^ See page 473, supra.

* Examples are N. Y. (1906), Chap. 326, sec. 58; Minn. (1905), Chap.

19, sec. 1623; Michigan, 1907, Act 187; R. S. 0., 1897, Chap. 203.

^ Section 97 (c).
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Misstatements must be fraudulent or material.—Substantially the

same result is attained by a clause to the effect that no oral or written

misrepresentation or warranty shall be deemed material or defeat or

avoid the policy, unless made with actual intent to deceive, or unless

the matter misrepresented or made a warranty increased the risk.

The Ontario Statute ^ may be cited as an example. ' ' No contract

of insurance shall contain or have endorsed upon it or be made

subject to any term, condition, stipulation, warranty or proviso pro-

viding that such contract shall be avoided by reason of any statement

in the application therefor, or inducing the entering into of the con-

tract by the corporation, unless such term, condition, stipulation,

warranty or proviso is limited to cases in which such statement is

material to the contract, and no contract shall be avoided by

reason of any such statement, unless it be material to the contract.
'

'

The Ontario Statute contains this further provision : "The question

of materiality in any contract of insurance whatsoever shall be a ques-

tion of fact for the Jury, or for the Court if there be no Jury.
'

'

^

Indisputable Policies.

We have also to consider those enactments which stipulate that the

policy shall be incontestable after a stated period except in case of

fraud, for non-payment of premiums, or (in some cases) for military

or naval service without a permit. These laws have become quite

popular during recent years and are now on the statute books of a

good many states.^

Effect of indisputable clause.-—The effect of an indisputable clause in

a policy is to make it absolutely binding upon the insurer, in the

absence of fraud, at the expiration of the time specified.* Even if a

material fact has been misrepresented or concealed, the policy is

indefeasible after the stated period, unless the Company is able to

'R. S. 0., 1897, Chap. 203, sec. 144; see also R. S. C. (1906), Chap. 34,

sec. 72; and others.
'' " This enactment is very far reaching and really puts the insurer in

a most difficult position."—Hodgins, Life Ins. Contracts in Canada.

'Examples are N. Y. (190G), Chap. 326, sec. 101; Mich. (1907), Act

187; proposed Dominion Insurance Act sec.

* North American Life vs. Elson, 33 S. C. R., 383; Mareck vs. Mutual

Reserve, 62 Minn., 39; Simpson vs. Virginia Life, 115 N. C, 393.
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prove fraudulent intent. When it is considered that these questions

do not usually ai'ise until after the death of the subject of the insur-

ance, and that the question of fraudulent intent is for the Jury to

decide/ it will be conceded that the chances of a company successfully

contesting a claim under one of these policies are not very bright.

The moral, of course, is that the time for detecting errors and mis-

representations is at the inception of the contract.

Examples of ineontestable clause.—If a policy is stated to be incon-

testable after a specified period it cannot be avoided after that period

has elapsed, even though the insured has violated one of the other

conditions of the policy. In a Canadian case,^ the incontestable

provision in the policy read as follows :

*
' After being in force three

years, the only conditions which shall be binding upon the holder of

this policy are that he shall make the payments hereon as herein pro-

vided, and that the provisions as to military and naval services, proofs

of age and death and limitation of time for action or suit shall be

observed. In all other respects, after the expiration of the said three

years the liability of the Company under this policy shall not be dis-

puted." There was also another clause which stipulated that "this

policy is issued and also accepted by the insured upon the following

additional provisoes and agreements therein made a part thereof, and

{inter alia) if without a permit the insured engages .... in the

employment of a railroad .... this policy shall thereupon become

null and void." etc. The assured, after taking out the policy changed

his occupation to that of brakesman on a railroad, and, a few days

after the three year period had elapsed, was killed by an explosion on

the railroad. The Supreme Court of Canada upheld the Supreme

Court of British Columbia in the decision that the effect of the incon-

testable clause '

' was to provide an automatic cutting off at the end of

the triennium of all defences arising after the coming into force of the

policy except such as are reserved in the clause itself
'

' and held that

the Company was liable.

So also, in an American case,^ the policy in suit contained the

provision that :
' 'After five years from the date of this certificate, it is

incontestable for any cause, except non-payment of dues or mortuary

' Mallory vs. Travellers' Life, 47 N. Y., 52 ; Houghton vs. Manufacturers,

8 Met., 121, 41 Am. Rep., 489; Burritt vs. Saratoga Ins. Co., 5 Hill, 188.

= North American Life vs. Elson, 33 S. C. E., 383.

' Mareck vs. Mutual Reserve, G2 Minn., 39.
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assessments, the age of the applicant being correctly stated in the

application for the certificate." There was another clause to the

effect that '
' death of the member by his own hand, whether voluntary

or involuntary, sane or insane, is not a risk assumed by the Associa-

tion under this contract." The age of the assured was correctly

stated in his application and all dues and mortuary assessments were

duly paid up to the time of his death. More than five years after the

date of the certificate, the insured committed suicide. Held, that the

" incontestable clause " applied and that the Company was liable for

the full amount of the policy.

Fraud a necessary exception.—Fraud is necessarily excepted from

the scope of these indisputable clauses. "An agreement that the

insurer will not raise any objection, even in the case of direct personal

fraud, is a void condition. It has even been questioned whether it

would not be sufficient to render the policy itself wholly void ub initio

as an illegal contract. In these cases,' then, fraud, if not mentioned,

must be assumed to be excluded, since that construction is always to

be preferred which will support a contract, and it is never to be

supposed that the parties to it intend an illegal stipulation where a

lawful meaning can be given to their words." ^

Insurable interest, another exception.—There appears to be also

another exception, if we may be guided by the case of Anctil vs.

Manufacturers' Life, 1899, A. C. 604. The policy in this case con-

tained the following clause : "After this policy has been in force for

one full year, it will be incontestable on any ground whatever, pro-

vided that the premiums stipulated have been promptly paid and that

the age of the assured has been admitted." The assured died after

the policy had been current for more than a year. The Company then

refused payment on the ground that the beneficiary had no insurable

interest. The Supreme Court of Canada, and subsequently the Privy

Council, held that this was a good defence, notwithstanding the con-

dition in the policy. The decision of the Privy Council was stated to

be based '

' upon general principles of public policy and expediency,

and which cannot be defeated by the private convention of the parties.

Any other rules would lead to the sanction of wager policies.
'

'

^ I. e., where fraud is not specifically stated to be an exception to the

operation of the indisputable clause.

*Bunyon, Page 129.



489

Bibliography.

The chief books of reference used in preparing the paper have been

Joyce (Ed. 1897) ; Bliss (2nd Ed.) ; Angell (2nd Ed.) ; Bunyon
(4th Ed.) ; Porter (4th Ed.) ; Bacon (3rd Ed.) ; May (4th Ed.)

;

Phillips (5th Ed.) ; Holt, Insurance Laiv of Canada ; Hodgins, lAfe

Insurance Contracts in Canada ; the Insurance Law Journal ; Bige-

low's Life and Accident Insurance Cases; and the various legal Ency-

clopedias and Digests.



490

(Presented by Mr. M. M. Dawson.)

Permanent Disability Benefits.

BY C. W. JACKSON.

Having recently had occasion to consider tlie question of permanent

disability among insured lives, I now present some of the results of

the investigation to the Society, hoping they may be of service.

One very great difficulty which arose early in the investigation was

that of finding sufficient reliable data to work upon.

In this country permanent disability benefits have for some time

been granted by fraternal societies ; and of late by several insurance

companies. The latter, however, have been working too short a time

and the experience is too scanty to afford reliable data. 1 was

therefore driven abroad for statistics to work upon.

As benefits for permanent disability have been granted for years in

Germany by state societies and insurance companies, several tables are

to be found there. Rates of invalidity based upon the experience of

German railway employes, engaged in train service and otherwise have

been calculated by Behm, Zimmerman, Bentzien and Karup.

The following are the probabilities of becoming permanently disabled

as obtained by those investigators and used by several companies :

A.ge.
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In 1854 the Prussian Government passed a law compelling

membership in Sickness Relief Societies and was followed by most of

the other northern states. In 1871 owners of railways, mines and

factories were rendered liable for injuries to their employes caused by

accident, when the employes were not to blame.

In 1883 a Sickness Insurance Law was passed compelling workmen

to become members of sickness or accident societies, their employers

being made responsible for the premiums, as a rule paying one-third

themselves and deducting two-thirds from the workmen's wages. In

the event of sickness the workman received one-half the wages of an

ordinary day labourer in his locality. The effect of the latter law is,

I think, shown by the following figures taken from the non-train-

service railway employes. From 1877-1883 there were 869,672

exposed to risk and of these 8,741 became permanently disabled ; from

1884-1889 of 847,424 exposed to risk 12,028 were disabled.

In 1889 the German Government passed a very comprehensive law

for insurance against sickness and old age to embrace all the labouring

classes. The rate of invalidity used was that of Behm for all workmen

and was much lower than his rates for the non-train-service staff up to

age 60, but higher afterwards, very much lower up to age 70 than

that used by Dr. Karup but slightly higher after that age. The

probabilities of death among invalids used were those calculated by

Zimmerman from the experience of pensioned railway employes. As

full rates have been published both by Zimmerman and Karup I have

used them for calculating the extra premium above the net American

Experience premium for the benefit of cessation of premium payments

in event of permanent disability, using the American Experience rates

of mortality and Karup' s and Zimmerman's rates of invalidity.

In Table I, J^^= Karup' s rates of disability or the probability of

becoming permanently disabled at age x.

a^^= table of active members, i. e., premium paying members.

H^= table of disabled = l^ (Amer. Ex. ) — "^^.

u^ = Zimmerman's rate of disability.

Taking as radix the number of living by the American Experience

table at age 20

Tables II and III give the extra premiums above the net American

Experience premium for the privilege of ceasing premium payments
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upon becoming permanently disabled. These extra premiums for Life

and Limited Payment Life are found from the formulae

ip p . '>p p

where P^ and ,jP. are net American Experience premiums.

^
M^ (Amer. Ex.) 3/ (Amer. Ex.)

Table IV is a comparison of the table formed by using American

Experience rates of mortality and Karup's rate of invalidity, with that

used by Karup for the Gotha Life. Karup's table however, begins

at age 15.

Both these tables, however, are to my mind defective, in that the

same rate of mortality is assumed both for invalid and active members

which is far from being the case ; it has also the effect of unduly

diminishing the active list by attributing to it too many deaths, and

thereby increasing the invalidity premium. Not being satisfied with

tliese results nor with the data from which they were obtained, as

conditions in Germany, especially under the laws above mentioned, are

very different from those prevailing here, I tried to find another

experience more nearly corresponding to conditions prevailing here.

A great deal of sickness experience has been given in the investiga-

tions of the Manchester Unity in Great Britain, but unfortunately it is

not in such a form as to be available for my purpose. The British

Government's reports—Sutton's Tables—on Friendly Societies also

contain a mass of information on sickness, but the greater part is not

suitable. On examining these reports, however, I found both the

mortality and sickness experience, males, from 1861-1870 given in

such a form as to be of service.

We are given the number at each age, exposed to risk of sickness

and death, the number of weeks of sickness experienced and also the

number at each age who had been sick continuously for two years of

sickness, the number entering upon this state and the deaths among

these invalids.

The experience of the first two years of membership was omitted, as

the societies had varying rules as to granting sickness benefits, some

not granting them until two years had elapsed. In order therefore to

obtain correct data and to embrace all cases of sickness experienced,

Sutton excluded the first two years' experience. The experience

comprised more than 770,000 years of exposure and 24,445 deaths.
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From the total experience comprising both sick and liealthy members

Sutton calculated unadjusted rates of mortality. These rates I have

graduated by G. F. Hardy's Friendly Societies Formula as modified

by Mr. Spencer, viz :

^\j^o { [3] + [7] }
- (w_5 + « + 5)] [3] [5] - 10.

The terms at the beginning and end of the table are obtained by

extrapolation. Table V shows the actual and expected deaths, the

deviation and accumulated deviation. With these mortality rates I

have formed a general mortality table
/__.
and d_^.

Considering that all those who have been continuously sick two

years or more, would be considered permanently disabled and unable

to pursue a gainful occupation, I have taken these and from their

experience have calculated the probability of mortality among invalids,

iq^, graduating it by the graphic method. Table VI shows the actual

and expected deaths, deviation and accumulated deviation.

These rates of mortality are very curious, being very high at age 20

and diminishing rapidly until they attain a minimum between ages 55

and 60 then gradually increasing and not attaining the rate prevailing

at age 20 until age 88 is reached. They are much heavier than those

formed by Zimmerman and used by the German Government in 1889,

until age 70, after which age they are lighter.

From the experience of those continuously sick two years or more I

also deduced rates of being disabled, i. e., of having become totally

and permanently disabled at age x or earlier and remaining disabled

at age x. As a step towards ascertaining the probability of becoming

disabled at age x, I have taken the numbers entering upon their third

year of invalidity at age x -\-2 and assuming that the same rate of

mortality prevailed among those who have been disabled less than two

years as among those disabled two years or more have thus arrived at

the number who became disabled at age x by the following formula

Y
% + i- %

Y=^ Number entering upon third year of sickness at age x -\- 2.

This is not strictly correct as the mortality rate in the first two years

is probably heavier than that prevailing among those who have already

experienced two years of such disability. The eflect of this is to bring

out a slightly smaller number than the true one. It has the effect,

also, however, of increasing the present value of the income during
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total and permanent disability. And since the value of insurance

against disability is measured by the product of the probability of

becoming disabled and the present value of this income, this goes to

offset the error in practice.

From the number of those who are disabled I have calculated the

chance of being disabled i^, graduating it graphically. Table YII
gives a test of the graduation. From these rates aggregate tables

showing the number who are disabled at any given age, have been

formed. Table IX.

l_^ and d^ Living and dying among the total membership, including

sick and disabled.

i^ Probability of being disabled at age x.

H^ Number of active members at age x.

H^ Number who are disabled at age x.

h = % + %

This latter formula is not strictly accurate as it assumes that the

disabled are exposed to the risk of death a whole year whereas those

who become disabled that year are on the average exposed only half a

year ; as these numbers, however, are comparatively small, the error

is not very serious.

From these tables I calculated extra premiums by the same method

used to calculate those in Table II, but these would still be too high

because those entering at the older ages are made to assume the burden

of those already disabled, having become so at younger ages.

To avoid this error a different method is necessary. The aggregate

table has been used for the active members as this, except for the

assumption made as to the members disabled two years or less,

represents the real state of affairs. The probability for age x of an

active member becoming disabled i^^) has been found from the same

data and graduated by graphic method, (for test of graduation see

Table VIII) and commutation columns.

To obtain 'a_^ a mortality table was formed using the probability of

death 'q^ Avhich represents the rate of mortality among those who have

been sick two years and more, 'a^ thus represents the value of a life

annuity from age x on the life of a person who is disabled. (For this

mortality table see Table X.

)



495

Assuming that at age 80 all will cease paying premiums—beyond

that age very few indeed would be considered capable of pursuing a

gainful occupation—single and annual premiums for an annuity due

of 1 per annum to be entered upon when becoming permanently

disabled or attaining age 80, have been calculated from the formulae

M'^ - M',, + «iVr„
^^^

M'^- M\, + «iV,„

and the extra to be added to the whole life annual premium for the

cessation of premium payment on becoming permanently disabled

from the formula* P - ' ^ Z ° See Table XL

It will be observed by comparing Tables II, III and XI that the

rates obtained from the British experience, differ very widely from

those obtained by using German rates, especially at the higher ages
;

in consequence of the high German rates, the Gotha Life does not issue

policies with the permanent disability feature, except when the

premium-paying period ceases on or before age 60.

The difference in the rates may in part be due to the fact that the

German rates were deduced from the experience of railway employes,

the British from insured lives.

I am greatly indebted to my chief, Mr. M. M. Dawson for valuable

suggestions and assistance and to Mr. Fiihrer, Actuary of the Germania

Life for a translation of the parts of Dr. Karup's "Reform des

Rechnungswesens der Gothaer Lebensversicherungsbank A. G."

relating to permanent disability, and other tables.

The authorities consulted are several Journals of the Institute,

Sutton's British Government Friendly Societies Reports, Karup's

" Reform des Rechnungswesens der Gothaer Lebensversicherungsbank,

A. G." Meyer's "Beitrage sur Pensionsversicherung," Schaertlin's

" L' Assurance en Cas d'Invalidite."

' This provides for the return of the net life annual premium only.
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TABLE I.

Age.

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

72
73

Am. Ex.
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Table I

—

Continued.
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TABLE IV.

Comparison of Table Formed from American Experience and Karup's

Rate of Disability with Tables as used by Karup.

Karup Gotha Life Table.

Age. L ""L

Am. Ex. and Karup.
Am. Ex, X

20
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TABLE VL
Test of Gkakuation of 'q^ the Rate of Mortality Among the

Permanently Disabled.
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TABLE X.

P.. F. S., Males 18G1-1870.

Mortality Table of Disabled Formed from '5^

/IJ^V.
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Table X

—

Continued.

B. F. S. Males 1861-1870.

Mortality Table of Disabled Formed from *(/

Age.
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(Presented by Mr. M. M. Dawson.)

Note on the Calculation of Insurance Values
Based on any Mortality that Follows
Makeham's Law and an Arbitrary

Rate of Interest by Means
OF Available Tables.

BY CHRISTIAN JENSEN.

A paper on Makeham's formula by Dr. J. P. Gram appears in tlie

Scandinavian Actuarial Journal, 1904, in whicli he extends the use

of Makeham' s formula by using the force of mortality. As the paper

is in Danish I desire to call attention to the method and to develop

the theory so as to make it of more practical use in this country.

The formula for the force of mortality is

where a, ^S, y are constants, e is the basis of the natural logarithms,

c = e^.

,.\ = a' + l^'e-^'^ ^ a' - a + a + p,y\^+^'"^^^' -^^"^^

where p = a' —a,€ = —^^ ^^, \=-^.
y y

We may, therefore, use a given force of mortality, yu,^. = a -f /8e'>''*',

instead of any other force of mortality, yn'^= a' -j- IB'e^
-''^ if we make

at most three modifications, namely, (a) multiplication of the age by

a constant, (6) addition of a constant to the thus transformed age

and (c) addition of a constant to the force of mortality.

Dr. Gram has

where 8 is the continuous rate of interest.

We have also
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From the last two formulas we see that a constant addition p to S is

equivalent to a constant addition p to fi^ in the calculation of annui-

ties. This holds for any law the force of mortality may follow.

A change in ft in Makeham's formula causes an algebraic addition

to the age in the corresponding annuities, while a change in y leads

to a more complicated transformation which applies only to continuous

annuities.

a'x.^ based on 8' + ix'^ = 8' -{- a' -\- ft'e^'^ is expressed by continu-

ous annuities based on S + /i^ = 8-|-a + fte^^, by the equation

1 -

where z^Xx + t,^ = ^^g-° ^' " ]'^^^ ^' ^"^^ \ v = Xn

and 8 -}- a= —~^— determines the value of 8, the value of a being

given. We see thus that if we have annuity tables based on a certain

mortality following Makeham's law and so many different values of

the continuous rate of interest B that d^ for an arbitrary value of 8

can be found by interpolation we can calculate the annuity values

corresponding to any other mortality following Makeham's law and

an arbitrary rate of interest by means of interpolation for age and rate

of interest and multiplication by a constant.

1. By means of this theory I will, in the first place, investigate

how a constant addition p to the force of mortality will influence

premiums and reserves for Life and Endowment policies.

P^((S + p) + i"-)
is based on force of mortality /x^ and continuous rate

of interest S + p,

P.(S -{- (p -j- p,)) is based on force of mortality p + p-^ and continuous

rate of interest 8.

Ordinary Life
^

(P.(S +(p + H-))+ (0(1 +o = 1.

hence

P^B^Cp + /.))= PXiS Jrp)-^fi) + d'-d,

where a'^= «^(S+ (p + /a)) = «^((8 + p) + /^) is based on force

of mortality p-^ and continuous rate of interest 8 -\- p, d = 1 — e
,

d'=l — e-(^ + p\
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Endowments with premiums payable during the whole term may be

dealt with in the same way.

Px^(S + (p + /.)) = P,;n((8 + p) + ;.) + d'— d.

Limited Payment Life.

«Px(8+ (p + ya)) = P.(S+ (p + I.))

^''

= (Px((8 + P) + /^) + d' - d) j^,^^'^r^_^^^

„P,((8 + p) + /.) + 0^'-fZ)
TV' N' ,

iV^' is based on force of mortality /x^ and continuous rate of interest

8 + p.

Reserves,

1 + Ctj-^t, n— t—'l\
iV..^ = l

1 + «j: . iiZZl]

As a constant addition p to the continuous rate of interest is equiva-

lent to a constant addition p to the force of mortality in the calculation

of annuities, reserves for Ordinary Life policies and Endowment

policies with premiums payable during the whole term may be found

by interpolation for rate of interest.

Limited (n) Payment Life. Reserve end of t' year.

,7.(«)(8 + (p + /.)) = tV,(B + (p + /a))

+ p.(8 + (p+/^)) ^/^t;' .

^- /-+^

= .Fa.((S+p)+/.)
N' N' N' ,,

+ {d' — d)
N'^+ n N',— N', + t

N' and D' are based on force of mortality ju.^ and continuous rate of

interest S + P-

2. A change in ^ in Makeham's formula causes an algebraic

addition to the age in the corresponding premiums and reserves, and

may, therefore, be dealt with by interpolation in available tables.

3. The formulas become more complicated when y changes. In

this case we must interpolate on contmuous insurance values, and it

may be expedient first to find the annuities and from these to calcu-

late the desired insurance values.
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The formulas may especially be of use in dealing with lives with a

supei'-standard mortality.^ It appears, according to Dr. Gram, that

the mortality among substandard lives insured by life insurance com-

panies can very often be represented by Makeham's formula with

sufficient accuracy for ages 25 and upward to be used in satisfactorily

determining premiums and reserves. The mortality among cigar-

makers, the mortality among spinners and weavers, etc., each one

represented by Makeham's formula, are given in Dr. Gram's paper.

The tropical experience of New York Life Insurance Company is

represented by Makeham's formula in the Transactions for 1894. It

is not very laborious to calculate premiums and reserves based on a

super-standard mortality represented by Makeham's formula with the

same e (or y) as a standard mortality according to which sufficiently

extensive tables have been calculated. "We may, therefore, try to

undertake the graduation of a mortality experience on substandard

lives in such a way that this will be the case and only in case this

does not give satisfactory results, determine all three constants in

Makeham's formula from the mortality experience in question.

In Transactions, No. 29, Mr. Hunter dealt with reserves for lives

with super-standard mortality. He assumed the standard mortality

multiplied by a constant factor or increased by a constant addition.

If, instead of assuming as Mr. Hunter, that the constant factor or

the constant addition is determined with regard to cj_^ we assume that

the constant factor or the constant addition is determined with regard

to fx.^ the two cases mentioned may be dealt with according to the

presented formulas.

In case of a constant factor to /j.^ we shall have

fi'^= Jcfi^= ka + kfte^'' =(k— l)a-^a-{- /3e^^ + ^''^e

^

'= (A;— l)a + a + I3e^(^ + n = (k — l)a + fM, + e

Where. ==^^^^ = !^gi^\
y logio c

In using American Experience tables instead of JNIakehamized

American Experience tables the results will be approximately correct.

In case of a constant addition to /x^ the reserves will be found to

agree very closely with Mr. Hunter's reserves in case of a constant

addition to q^. For instance

' Lives witli :i higher mortality than American Experience I call substandard

lives.
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ix'^= Am. Exp. ix^ + . 005. Interest 3 %

.

8 = Log/l.03 = .0295588, p = .005, S + p = .0345588,

i'=e^ + P_ 1^.035163, rf'— fZ = e"^ — e" (^ + p)

= .004842.

Amount of policy $1,000.

Oril. Life. 20 Payin, Life. 20 Yoar ICiul.

lo'^'io 10 'lo'^ io''^0-'^l

i= .035 16G.S9 261.10 396.60

t = .04 157.19 241.12 385.51

A=— 9.70 — 19.9S — 11.15

2X-0163A =— .32 — .65 — .36

.035163 166.57 260.45 396.30

1000 ((?' — (/)
^^ !2_Z^^-= 19.36

F(20)(5 + (p + m)) =279.81
10 40

Mr. Hunter lias in the Transactions as corresponding reserves based

on mortality Am. Exp. ^^+.005 and interest 3% F',„ = 166.78,
10

ym' = 279. 99, F' ,^ = 396. 16.
10 40 'lo ^°-^

A universal table \vhicli will enable us to calculate annuities based

on any mortality that follows Makeham's law and an arbitrary rate

of interest, readily, is published in the Scandinavian Actuarial Journal

following Dr. Gram's paper.

Annuities and insurances on joint lives based on the mortality

among substandard lives may be dealt with in the same way as

annuities and insurances on single life based on the same mortality.

It will also hold for diiferent classes of lives if there is the same

constant c in Makeham's formula for the mortality among the dif-

ferent classes of lives.

I will calculate an annuity on joint lives based on Makehamized

American Experience and interest 3 ^ by means of the universal

table, in order to illustrate the use of this and the transformation

from joint lives to single life.

fl:ry • • • Qh HvCS) = fX_, ^ [Xy -^ . . . = a -f fic'^^ + a + )8c^-" + • • •

= na + /8e^-'' (1 + e^^y-'-^ + . . . ) = a' + yS'e^^'

where a' = -na, y8' = ^ (1 + e^^y-') + ...)= /3(1 + c?/-^ + •..)•

Here log; means the logarithm with 10 as basis.
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In Makehamized American Experience a = .0075913, log /3

= 5.5059982, log e"^ = log c = . 04579609. A continuous annuity

based on S' + /^ = 8' + a' + ^S'e^^ = 8' + a' + 10'°g ^' + ^'"g <= is to

be calculated by interpolation on logarithms of continuous annuities

based on S H- /i^= .Is + 10" V'^ = .Is + 10 -^ + .043429. .
.
x^

The numbers of transformation are

logc .04579609

.04342945.043429 . . .

0230441.

log )8' + 4— log \

= 1.054494.

logX

z =^ Xx -\- t, = Xx -]-

.043429 .

= )^-^
log)8+4-log\ ^ log (1 + cv-'^ +

s = 1.054494x 11.9054+ °"

For two lives,

8' + a' 8' + 2a
1 ^ c ,

-
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The Genesis of the American Experience Table.

DAVID PARKS FACKLER.

Last Autumn the Secretary of the Society wrote me that, at the

meeting of the Council held in Toronto on October 10th, a resolu-

tion was passed asking me, " to prepare an account of the con-

struction of the American Experience Table." The Secretary's

letter adds, " you are the only man now living that has a knowledge

of the materials from which the table was constructed and the

method of graduation, and the Council accordingly felt that a

statement by you on this subject would be of great value for

insertion in our Transactions."

Eecognizing the reasonableness of this request, as well as the

honor done me, I have endeavored to refresh my recollection on

all points and have consulted many old books and papers, but fear

that I shall not be able to do much in the way of giving a really

satisfactory account.

In 1858 Mr. Homans compiled the experience of the Mutual

Life Insurance Company for its first fifteen fiscal years, ending

February 1st, 1858, and his report was published by the Company

in a quarto volume, very few copies of which are extant. The Com-

pany's experience was elaborately stated in five different classifi-

cations based on residence, and also in three divisions, for life,

endowment and term policies. On pages 20 and 31 he presented

an adjusted table of mortality based on the experience of the whole

Company for the fifteen years. This table starts with 100,000

persons living at the age of 10, and ends with one person living at

99 and dying at that age. It will be noted immediately that this

differs from the American Table, which makes 95 the oldest age

attained. The rates of mortality in this 1858 table are stated

only up to age 74: inclusive, though the number of persons surviving

to ages 79, 84, 89, 94 and 99 are shown, as well as the number of

deaths occurring at those ages. On making up the rates from the

numbers of living and dying, they are found to be the same as

by Professor Gill's Table. I should state that Professor Gill was
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the first Actiiar}^ of the Company. He based the Company's pre-

miums upon a graduation of the Carlisle and otlier English tables

prepared by himself. He stated that this table should be modified

by future actual American experience.

The oldest person in the Company was only 78 years old and

Mr. Homans felt that the Company had no experience at these

advanced ages upon which any rates of mortality could properly

be based, and therefore assumed the same rates as in Professor

Gill's Table. Mr. Homans refers to the twelve-year experience

of the Mutual Benefit as agreeing with his own Company's experi-

ence " in a remarkable manner," and states that he believes that

" if such observations are continued we will soon have the requisite

data for framing a reliable American Table of Mortality which will

be an accurate representation of the relative value of life amongst

the classes of assured lives at the different ages." The adjusted

rates of mortality by this (1858) table of Mr. Homans are shown

further along in this article where they are placed side by side with

those of the American Table.

Before proceeding, however, it must be remarked that no one can

read this volume, showing the mortality experience of the Mutual

Life Insurance Company for its first fifteen years, without profound

admiration for the industry, ability and genius sIiotsti by Mr.

Homans, who had no knowledge of life insurance prior to his

appointment as Actuary. He was chosen Actuary of the Mutual

Life without his knowledge, while serving as an astronom^er in a

United States Government expedition on the Western plains, and

was then in his 25th year of age. Shortly after I joined him in

the service of the Company, he once remarked to me that he did

not Ivnow what the word " premium " meant until after he became

the Actuary of the Company. I think hq did not actually enter

this Company's office until January, 1856. "W-Tien it is considered

that Mr. Homans had nothing to guide his studies except the

very few and imperfect English publications then in existence, and

the scanty records left by his i^redecessor. Professor Gill, it is

amazing that he was able to study up the subject and compile the

Company's experience, as he did so well, within less than three

years. Had Mr. Homans been framed in a strictly matliematical

or scientific mould it might not have seemed so remarkable, but

as we loiow, he was intensely human, l)eing always sociable, com-

panionable and fond of the enjoyments of life.
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In the years 1859 and ISGO Mr. Ilomans continued the compila-

tion of the Company's experience, and in 1860 framed what was

afterwards Imown as the American Experience Table. Wliile based

in the main upon the experience of the Mutual Life Insurance

Company, it, in a considerable degree, represented Mr. Homans'

personal opinion of the probable rate of mortality among insured

lives after the immediate effects of medical selection had expired.

The adjusted table of mortality prepared in 1858 showed the mor-

tality experience of the entire Company, and was much affected by

the heavy mortality in the extreme Southern and Western States.

Mr. Homans' new table was intended to represent the death rate

among insured lives residing in salubrious districts after the effects

of medical selection were eliminated. When these two points are

considered it will be understood how it is that, for age thirty-five

and under, Mr. Homans' new table generally shows a somewhat

lower rate of mortality than does the table deduced from the Com-

pany's general experience, while above age thirty-five the rate is

higher than by the Company's general experience.

In the Spring of 1861, just as the Civil War was breaking out,

Mr. Homans went to England to consult British actuaries as to the

best method of dividing surplus and also as to some proposed new

tables of premiums for survivorship annuities.

After his return these tables were prepared and were first pub-

lished in the Company's rate book for 1862 with a preface in which

it is stated ;
" These rates of premium have been calculated at great

labor and upon an entirely nev/ and original basis, which has been

submitted to, and received the unanimous approval of, some of the

most experienced and able actuaries in Great Britain as well as

some of the leading insurance oSicials in this country." These rates

are based on the American Table with a loading of thirty per cent.

They occupy eight pages of the Company's rate book for 1863 and

were j)ublished by that Company and the Equitable Life for many

years afterwards. From the quotation it would appear that the

mortality table and the mode of computing the rates had been

shown to the English Actuaries in the Spring of 1861, while the

calculation of the premiums in detail was made after Mr. Homans'

return from England later in 1861.

From the foregoing it will be seen that the American Table was

in existence early in 1861, and so early that I felt justified in

stating that it was constructed in 1860 after the experience for the
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years ending February 1st, 1859 and February 1st, 1860 had been

compiled. Mr. Homans went to England so early in 1861 that he

could not have had time to complete the computation of the Com-

pany's experience for the year ending February 1st, 1861, and also

prepare the American Table from this additional experience before

his departure.

Mr, Homans did not give his table its present name, and it was

not called the American Experience Table until Superintendent

Barnes proposed it as the legal basis for the State of jSTew York, in

1868 and 1869. In his annual report in 1869 Mr. Barnes said,

" The American Experience Table of Mortality was constructed

mainly on the actual experience of the Mutual Life Insurance

Company of Xew York. The Actuary of that Company, Mr.

Sheppard Homans, who compiled the experience and constructed

the table, availed himself of all the other statistics at hand for

ascertaining the laws of mortality applicable to healthy insured

lives in this country and all the standard European

Tables were also used for the purpose of comparison in graduating

and modulating the American Table."

I entered the Mutual Life office in July, 1859, as one of the

assistants in the Actuarial Department, and was employed in ex-

tending the Company's experience but had no part in graduating it,

or in making what is now known as the American Table. It was

at first called simply and familiarly the " Homans' Table," and I

have many old manuscript tables bearing that designation. As

previously stated, I believe the American Table was framed in 1860

while I was too young and inexperienced to be consulted thereabout,

having been in the Company's office only about a year.

It has often been thought that the American Table was based

on the statistics contributed by the Companies represented at the

American Underwriters Convention which first met in May, 1859.

That, however, is entirely a mistake, although in the semi-centen-

nial history of the New York Life there is a statement to that effect

on page 55. I asked Mr. Homans regarding this point and he

wrote me, March 3d, 1896, saying " the statement in regard to the

basis upon which the so-called American Experience Table was

constructed is incorrect. The statistics from the thirteen com-

panies referred to were not used in the preparation of that table."

My first work in the Mutual Life Insurance Company was in

the preparation of statistics for the joint experience of those
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tliirteen companies. The work, however, was abandoned, owing to

various causes, and nothing ever resulted therefrom. Tlie later

statistics of American companies, from which Mr. Meech's tables

were prepared, were made up afresh and entirely independently of

the earlier attempt.

The graduation of the Mutual Life's 15 year experience to 1858

was made graphically, as I was positively informed by one who saw

the work done; but my informant loicw nothing as to the method

employed for the American Table. I remember that Mr. Homans
once spoke of having employed a graduation formula in connection

witli that table, but did not mention which. His son. Smith

Homans, recently showed me a pamphlet on mortality tables that

was presented to his father in 1860 by Dr. Farr, and we both

thought it might have aided his father in his work, but we could

not discover any marks to indicate that he had employed any of its

formula.

It is very remarkable that this table, based largely upon judgment

rather than actual experience, should be so nearly the same as if

it had been based on the Makeham formula of several years later.

A comparison with the rates of mortality by the Makehamized

American Table of Mr. Arthur Hunter will be interesting in this

connection, and can be made by examining the exhibit at the close

of this article.

Before closing this it may be proper to speak further of Pro-

fessor Charles Gill, the first Actuary of the Mutual Life Insurance

Company. He appears to have been the first i\.merican to frame

a mortality table and compute independent rates. He was a fine

mathematician and published a duodecimo volume of one hundred

pages entitled " Angular Analysis "—of which I have a copy.

This system of analysis afforded solutions of the problems to which

the Diophantine analysis is usually applied. Mr. Homans' report

speaks of him as the author of a book entitled " Assurance Tables,"

and states that in 1851 he made a report upon the Company's

Experience, for its first eight years, among its members residing

in the Northern States ; and President Winston in his introductory

remarks prefacing Mr. Homans' report speaks of reports having

been presented by Professor Gill both in 1851 and 1853 and says

they were " marked by the general ability which distinguished his

acts." Without derogating from Mr. Homans' credit it must be

conceded that Professor Gill's work must have aided Mr. Homans
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conside^abl3^ If I have some leisure this summer I will endeavor

to learn more of Professor Gill's life, if any biography was pub-

lished, for as he appears to have been the first person on this

Continent that served as an actuary in a company's office, the

record may interest all of us.

At the beginning of this pajjer I stated my fears that I could

not give you much information regarding the Genesis of the

American Table, and now, in closing, I am afraid you will all be

disappointed, though I have done my best to furnish the infor-

mation desired. It is greatly to be regretted that Mr. Homans
never published any account of the method employed by him in

preparing the table.

COMPABISON OF THE RATES OF MORTALITY OF THE AMEBICAN EXPEEIENCE
Table with those of Various Tables.

4.ge.
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Abstract of the Discussion of Papers Read at

THE Previous Meeting.

VALUATION OF POLICIES ON THE SELECT AND ULTIMATE BASIS—II. N.

SHEPPARD.

Vol. X, Page 141.

Wbitten Discussion.

Mr. Peiler: Mr. Slieppard's adaptation of the accumulation method

by u and k columns will be found very useful in determining reserve values

on the Select and Ultimate basis under special forms of insurance. The

accumulation method is extremely simple and capable of general applica-

tion wherever the underlying net premiums have been determined. Thus,

in the case of varying premiums it is only necessary, in the process of

accumulation, to add the premiums corresponding with the years of insur-

ance to the reserve fund and, in the case of varying insurance, to deduct

the costs covering the yearly benefits.

In the office with which I am connected we constructed D and N and

u and k columns on the Select and Ultimate basis, soon after its adoption,

and proceeded with some nicety as the results obtained from accurate

tables may be verified by differences.

In dealing with special forms of contract the average net premium and

the terminal value of the fifth year can always be determined, but it

frequently occurs that only the u and k or the D and 1^ columns are

available for valuation purposes. In such cases Mr. Sheppard's adaptation

of the accumulation method may be applied inversely, from the fifth

terminal value to the fourth and so on, resulting with the initial value

for the first year of insurance. The process is clumsy but may be applied

under almost any condition.

Several other methods are herewith stated which have been found of

practical value in special cases.

Given, the level premium and fifth value, to obtain tt^, the initial value for

the first year :

Given the initial value, tt^, terminal value, n^r^-\, and mid-year value,

n + '%^\x]> under one form of level premium contract, to determine similar values

under another form, "^'zt n^' \j-]> n + yV[xV ^™™ ^^"^ difference of the net

premiums, P'^— P^ :

10
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N^— N,M+i

F'r n = Vr -, + (P' —P)
-^[j-]+7l

V/ — V -X- ( T" V \
^

[-^l + " +

1

-r/2 LJ -r/2 LJ JJ^^^^n+y^

where ^ = H7) + Z> 1
= ^ n —

Given the fifth terminal value and level net premium, to determine con-

secutively the terminal values for the fourth, third, second and first years

and the initial value for the first year:

^—nV[x] =^T>[x]+ni^—n+l'^lx])+Px + d

1 — n^fxi is applied in the next preceding operation after ,jFrj.-| has been read

by complement and recorded.

^ — ^x^'^'P[x]i^— lVlx])+d.

The last two formulae are applicable to joint life contracts. A table of

V'vpu] -L. n furnishes the necessary data for the factor vpr^-^
_^ „ r •.

_^ ,j
for two lives,

Mr. J. H. Woodward: Mr. Sheppard's brief paper on the computation

of select and ultimate reserves is useful and timely. In cases where the

present value of the assumed mortality gains have already been computed

for another purpose, the method suggested provides a means by which

the reserves may be readily obtained. Mr. Sheppard recommends a con-

tinuous retrospective valuation, which has the advantage of being appli-

cable to all plans of insurance, and he furnishes the necessary select

accumulation columns on the 3%% basis.

When tlie amount of insurance is constant and the net premium from

the ultimate table is level, select and ultimate reserves can be conveniently

obtained witliout previously computing the present value of the assumed

mortality gains by using the method brought forward by Mr. M. H. Peiler

in a pamphlet recently copyrighted by him. Mr. Peiler's method is to

multiply the difl^erence between the net ultimate premium on the policy

to be valued and the net ordinary life ultimate premium at the same age

by an auxiliary factor, of which he has tabulated the values, and to the

product so obtained add the select and ultimate ordinary life reserve.

A proof of the equivalence of these two methods may be of interest to

students and is as follows:

With the usual notation, n being less than the period of selection,

we have

By Mr. Sheppard's formula
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By Mr. Pellet's formula

nV\,) = nV^,)+[ n )('^x-^x)
{x) +11 J

Avhich may be written

\ ^{x-)-\-n I

Equating the right-hand sides of equations (a) and (j3) and observing that

i^ix) +?i— 1 disappears, we have

whence

-_N_

Or, in commutation symbols,

Dividing both sides by ( tt^— P^)

,

/^r^-Ar(^)+n-l ^\ -P(x) + »-l ^ N,-N^,) + n

wlience

or

^(x) + w— 1
"~

-^(a;) + n-l — ^(x) + ?i

From the elementary properties of commutation columns this equation is

known to be true; whence follows the equivalence of equations (a) and (^).

And I may say that in the current number of the American Underwriter

it is pointed out that Mr. Peiler's method is preferable where the select

and ultimate reserves have to be computed on a large number of plans

at the same time, for the reason that his multiplying factor can be set

up on the arithmometer once for all, and then the difference between the

net ordinary life premium and the net premium on the plan to be followed

can be multiplied through in each case on all at the same time.
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OEAL DISCUSSIOX.

Me. J. M. Craig : I regret to say that I have not prepared a written dis-

cussion, Mr. President, and the only thought that was in my mind on the

paper was on the cause that prompted its preparation.

The paper itself, as you all are aware, is on a method of calculating

reserves on the select and ultimate basis, and while it is probable that

all the companies had prepared their valuation sheets in anticipation of

what they were required to do, yet it was very kind on the part of Mr.

Sheppard to prepare his u and k columns, because they become valuable for

special forms of contract. But, in his preliminary statement, he says:

" As it is necessary by Section 84 of Chapter 326, Laws of the State

of New York, for every life insurance company doing business in that

State to report the excess of the valuation of its policcies over the legal

minimum standard, it is necessary to consider the best method of calcu-

lating reserves on the Select and Ultimate Basis."

Now, it is a curious fact, that, so far as I am aware, no life insurance

company transacting business in the State of New York values for its own

purposes on the Select and Ultimate Table, and the only purpose for

which such a valuation is made is to comply with the law, so that the

difference between the valuation which any company uses for its own

purposes and a like valuation on the Select and Ultimate method may be

stated somewhere in its report to the Superintendent of Insurance, and

just why the increased labor and expense was imposed by law upon the

companies to make this valuation which is of no use to them or to the

Insurance Department, it is hard to determine.

I do not mean to be understood as criticising the Select and Ultimate

Method of Valuation, because I believe that it is preferable to the

preliminary term, in that it requires the full reserve to be maintained

at the end of five years, and it is evident to every thoughtful man that

new companies do need some help in that line. But, the obection in

my mind is to a law requiring a company to do certain work that is of

no benefit to anybody.
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EECENT IXSURAXCE LEGISLATION—E. E. RHODES.

Vol. X, Page 145.

Written Discussion.

Mr. Ireland: In his paper on "Recent Insurance Legislation," Mr.

Rhodes has given us a valuable compilation of certain insurance laws

passed since 1906 by some twenty-six of the States of the Union; he has

given us a double index to the paper, and has throughout given specific

references to laws and sections, the whole involving a good deal of work

that was very much like drudgery, and also a good deal of brain work, for

only a person who intelligently understood the meaning and bearings of the

various laws could satisfactorily prepare a paper of this kind. The whole

paper constitutes an index and a summary, and is not only of use to the

person who wishes to find what stand a given State has taken on some

specified point, but also to the student who desires a bird's-eye view of the

legislation referred to, wherein he can see grouped about each point of the

discussion sketches of the positions that have been taken by the several

States.

Mr. Rhodes has divided the subject of legislation into 39 parts, and it

is perhaps safe to assume that the subjects of his 39 articles are more

familiar to some of this audience than are the 39 articles generally re-

ferred to, in serious assemblies, under that title. In the lists given in the

paper of the States and Territories that have and have not enacted laws

of the class under consideration, no mention is found of the District of

Columbia, Iowa, Kentucky, Maryland, Mississippi, Nevada, Ohio, Okla-

homa, Vermont, Virginia, or Washington, but it is believed that these

might properly have been included in the list of States that have not

enacted any new laws relating to life insurance.

If now we want to get any adequate conception of the amount of in-

surance lawmaking that there has been in the United States during the

last two years and a half, we need to add to the contents of this paper

the various matters that are specifically excluded therefrom. In the

first place the paper relates to laws " enacted subsequently to the Arm-

strong legislation in New York," and the last named great mass of most

important la^^^naking is therefore to be found and studied elsewhere.

Secondly, the paper does not include the various State laws that " relate

solely to companies of local origin; " doubtless Mr. Rhodes thought that

each company would be familiar with the laws of its own State, and that

it would only be a source of confusion and of inconvenient increase in

bulk to include these laws in his summary. Thirdly, in section number

40 he says, " It has not been deemed necessary to refer to the legislation

in Texas which resulted in the enforced withdrawal of practically all the

established companies doing business in that State. Neither have I re-

ferred to the legislation in Wisconsin." He proceeds to give some par-

ticulars of the new Wisconsin laws, and to state difficulties in the way of

giving a complete summary of them. Finally he notifies us that the article
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is intended " to cover only regular forms of insurance." If all these

excluded matters should be brought together and added to the paper, one

would get some idea of the effect of what may be termed the French

Revolution of Life Insurance.

In the paper itself we find an interesting and startling exliibition of

the effect of legislation by nearly 30 different bodies on the same subject

matter, going, in many cases, very much into detail. The whole attitude

of the people of the country and of their mouthpieces in the lawmaking

bodies had been completely changed in a very brief period. What the men

who had been engaged in carrying on life insurance for many years had

learned about the subject, what they believed to be for the best interest

of the company as a whole, and of the individual policyholders, was largely

set aside, and the legislators voted according to their several lights as to

the precise form of policy to be used by a company,—as to the number

of days of grace that should be allowed, as to the safeguards that a com-

pany might, or might not, make use of in its dealings with individuals,

and as to many other matters of great importance or of minor importance

as the case might be. Almost every privilege that had been granted to

their policyholders by some of the reputable companies was by law forced

into the contracts of all companies. The differing opinions of experienced

and honest insurance men, as to what privileges could wisely and safely

be put into the contract and what things it would be more prudent to

omit, were practically thro^vn overboard, and the discretionary power of

the managers of life companies was very greatly abridged. Naturally,

the various States did not agree as to details and methods, and a mutual

company desiring to do business in a number of States, and to give fair

treatment and equal benefits to all its policyholders, found it a difficult

thing so to do; the practical effect has been in a general way, to require

such a company to give in all the States the benefits and privileges that

might be required in any one of them. Even then the trouble did not end.

For example, when one State prescribed a month for the time of giving

any specified notice or grace, and another State prescribed thirty days, or

when any other discordant provision appeared, there was at once a dis-

crepancy tliat had to be got around in some way; and the submission of

forms of application and policies, first to one State and then to another,

and the harmonizing of the requirements of the different commonwealths,

made an amount of trouble that many of you fully and painfully appre-

ciate. By way of elucidation one may refer to the four and a half pages

given in Mr. Rhodes' paper to section 8, on the distribution of surplus;

to the three pages given to section 9, on non-forfeiture ; and the more than

three pages given to section 24, on valuations.

Another feature in the business tliat has grown and become more promi-

nent in these later years is the freer exercise of the wide discretionary

power given to the insurance officials of the various States: such inter-

pretations of law as they saw fit to make had to be accepted, at least for

the time being; such additional requirements not to be found in any

law, as they thought proper to put upon the companies were of binding

force, and added to the burden.
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It is an evidence of the inherent strength and majesty of the business,

and of the faith and common sense of the real insurance men who are in

the management of it, that with all these laws in operation policies have

been made to conform to what was demanded, the business goes on, and

the hope of all concerned is that the results of present laws may prove to

be somewhere near as good as their friends hope, and that what there is of

evil in them may be modified when the light of experience indicates clearly

that such action should be taken and the cooler times and calmer views

of the public on the subject permit unprejudiced consideration of the

questions involved.

Obal Discussion.

Mr. Welch: Mr. President, I have little to say in regard to this paper,

which is not one that would require criticism.

I wish to second the remarks of Mr. Ireland in saying that the whole

society is under a debt of gratitude to Mr. Rhodes for the care with

which he has analyzed these various laws which have given us so much

trouble during the past few months.

All that has been said in criticism of insurance legislators for their

throwing aside of conservatism and enacting extreme laws, I agree to,

and yet none of you gentlemen who have had to meet these insurance

commissioners personally, who have discussed with them the nature of

these requierments upon which you may have had a difference of opinion,

could have failed to learn from them some very pertinent reasons for the

enactment of these laws, and, having learned these reasons, could not fail

to have had a greater sympathy for the legislators in enacting, and the

insurance commissioners in enforcing these laws. I confess that since

I first faced the situation and saw how unjustly the policies of honest

companies in the field were criticised and how such policies had to be

twisted and pulled to be brought under all the requirements of this mass

of new legislation, I have undergone a change of heart, in that I now
have a greater sympathy for the men in the West who have not had

to deal with companies such as most of us here represent, but have been

forced to deal with other companies issuing contracts entirely different

from those with which we are most familiar and against which almost

entirely this legislation was directed.

I think as Mr. Ireland does, that there will be a modification of this;

but I believe that these law^s will be modified sooner and on more con-

servative lines if we who are the hardest hit will make up our minds

that this legislation was not directed against us but enacted for the

good of the business which we are in. I believe that we, by showing

reasonableness towards these men who are put under obligation to carry

out these laws, can bring them into sympathy with us and our ideals

and aims—in the same way that some of us have been forced to come

into sjTiipathy with them in their endeavor to meet conditions of which

we were totally ignorant—and that in this way the desired modifications

will the sooner be made.
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ilR. Hann: Mr. President, I think this is a question we ought to be

very decided on from an economic standpoint as well as from a legal one.

If there is anything of a deterrent character in the working of the act

now in force, so as to stult the business in the future, or to interfere

with the great beneficent business of life insurance, to limit its usefulness,

it certainly will have to go. It matters not who is at present at the

back of it; when the people see that it is working in the opposite direction

to that which they intended, they will immediately rise in arms against

it. I believe that that form of legislation is the best that leaves the

force of contract as far as possible to the people themselves, because it

leaves it to healthy competition. It is to be deplored that there were

causes which led to severe legislation, but there was a great deal injected

into the Act that was inconsiderate. I take it that we have stood before

the bar. Those who were interested in the business did not have as

clear an opportvmity of making known the real state of things as we
would have had if we could have appeared and given our full explana-

tions of what things were and what we were doing.

The hope of the future is in the honorable discharge of the duties

that fall upon the managers of insurance companies. You cannot legislate

people into honesty. You cannot accomplish much in that way. But
you can accomplish a great deal by educating the people up to what is

honorable and noble in business methods. Having done that you will

soon find that when the company resorts to methods that are questionable

it will be brought up before public opinion that will demand the use

of better methods.

I will repeat that if the effects of the operation of the present law

should turn out to be baneful, it will be repealed because the public is

ever ready to reject any such enactments that are found wanting.

Mr. Papps : Mr. Rhodes is not able to be here this morning, and in his

absence I would just like to say one word in regard to what Mr. Ireland

said as to some States not being mentioned in Mr. Rhodes' paper. I believe

Mr. Rhodes' reason for not mentioning them was that they had not had a

meeting of the legislatures during the period covered by the paper.

There is one thing Mr. Rhodes asked me to say, that is, that in the

paper there were one or two omissions, as foilows:

The states of Tennessee, Nebraska, and Arkansas passed laws preventing

the removal of suits to the Federal Courts.

In Minnesota the law requiring policies, renewals, etc., to be stamped
" Old Line Plan " was repealed.
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VALUATION AND DISTRIBUTION—H. MOIR.

Vol. X, Page 179.

Written Discussion.

;Mr. Young: Mr. Moir in his paper on Valuation has given us one of

those important papers wliich bring together the best that has been written

on a particular subject for the convenience of busy men and students. He
brings the subject up to date, his treatment is original, and he has suc-

ceeded in making a well-worn and much discussed subject fresh and inter-

esting.

It is somewhat startling to read that " Authoritative definitions as to

what constitutes a net premium metliod of valuation are very hard to

find." Yet if we were required to produce a definition that would be

acceptable to the Courts, we should probably agree with ilr. Moir. The
net premium reserve, however, is a quantity that admits of perfect defi-

nition. If we were asked to calculate the net premium reserve for a par-

ticular contract of a certain duration on the American 3% basis, we
should each of us arrive at the same result. The determination of the

table of mortality and rate of interest to be used are matters of judgment,

and have no part in the definition of the abstraction we call net premium
reserve. Mr. Moir considers as objections to the method that the actual

premiums charged and the incidence of the expenses are ignored, but I

should rather call these intrinsic features of the method. The actual

premiums charged vary with dift'erent companies and difi'erent conditions;

the incidence of expenses is not the same throughout the world. These

have no place in the fundamental definition of the net premium reserve.

" Serious blunder and misunderstanding," have resulted from the use of

the net premium method of valuation, as Mr. Moir declares, but this is

not due to defects in the method but to misjudgment in applying it.

The net premium reserve is our basic conception of valuation, and as such

I do not think it can be superseded. Mr. Moir has proposed a definition

in the latter part of his paper, which involves conceptions of a " true

table of mortality," and of a " true rate of interest approximating reason-

ably to the probable experience of the Company." The objection to his

definition is that probably no two of us would agree in identifying the

concrete representatives of these conceptions. The rule seems lacking in

the vital characteristic of a definition—it does not define. Further, I

think it would be objectionable to incorporate in a rule of valuation for

general application that " the net premiums should be those on which the

office premiums were based." This might be desirable for one purpose

and not for another, and if we incorporate it in a general definition we
should further state under what circumstances this condition would be

applicable.

;Mr. Moir brings out clearly the two main purposes of valuation: 1. +0

determine the solvency of a company; 2. to ascertain what surplus should
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be distributed. I do not think that any actuary at the present time

would contend that the net premium method of valuation should be used

as a final test of solvency or that any fixed basis of valuation could be

devised applicable to the conditions of all companies. Our valuations,

fortunately, are usually undertaken in order to determine the amount of

surplus that can safely be distributed to the policyholders. The amount
of surplus to be distributed at any time cannot be determined automati-

cally by a mathematical process, but is a matter of judgment, and the

valuation we make is our principal guide. A natural process to adopt

for this purpose would be to value the sums assured on a conservative

basis of mortality and interest, and deduct the value of the future pre-

miums with a certain deduction using annuities calculated on the same

basis. The portion of the premium to be valued as an asset is a matter

of judgment, but it would be natural to deduct a percentage not only

for expenses, but to equalize the profit from loading in future years.

In the majority of eases this process would lead simply to a net premium
valuation. This method of valuation would indeed be a poor guide to

our judgment of the amount of surplus to be distributed, if we did not

ascertain what proportion of the future premiums was reserved for future

expenses and profits. I do not think we have any method of valuation

which is likely under present day conditions to supersede the net pre-

mium valuation as a guide in the distribution of surplus, in established

companies.

The defects of the net premium method of valuation as a Governmental

Standard are similar to the objections to its use as a test of solvency.

Mr. Moir's discussion of the recent " brood " of methods for the purpose

of Governmental valuation is an interesting and valuable portion of his

paper. In this discussion he says, in reference to a net premium valuation,

that " the existing surplus is taken from the present policyholders, and

carried to reserve; " elsewhere he speaks of a certain valuation disturbing

the equities of policyholders. I prefer the old-fashioned view that in valu-

ing a company's liabilities as a guide in determining the amount of surplus

to be distributed the actuary is not considering the equities of the indi-

vidual policjdiolders. The object of the valuation is to ascertain what

aggregate amount the company should hold in order to best conserve the

interests of the whole body of policyholders. •> We are only concerned with

the aggregate amount of reserve and do not take cognizance of the shares

of individuals or of classes of policyholders in that aggregate. The equities

of the policyholders are determined in the actual distribution of the

surplus.

Mr. Moir's remarks on British Valuation are interesting and instruc-

tive. He explains that the gross premiums include an addition equivalent

to the value of a certain reversionary bonus, and that the companies, in

order to provide for the future bonuses, make their valuation at a low

rate of interest. Mr. Moir goes on to say that such a valuation is not

a net premium valuation, because the low rate of interest is only adopted

to approximate to a valuation at a higher rate of interest with an allow-
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ance foi- the future reversionary additions provided for in the premiums

and promised. It seems to me that the British Valuation is correctly

described as a net premium valuation and I think exception might

properly be taken to the statement that the bonuses are "promised."

The companies so far as I am aware, nowhere state the basis of calcula-

tion of their premiums or the amount of bonus they have assumed; their

contracts do not state that any specified amount of bonus will be declared,

and when publishing the amount of bonus actually declared in the past,

they are, I thinlc, always careful to point out that such statements of past

results are not to be considered as promises for the future.

Mr. Shkppakd: The first part of Mr. Moir's paper discusses what he

calls (and what is generally called) the "Net Premiimi Method of Valua-

tion." This is hardly a correct description, as the method is a special, not

a general one, and it should be rather called the " Full Level Net Premium
Method of Valuation." Suppose we have settled on the office premiums

for a particular benefit, whether those office premiums be level or increas-

ing, or decreasing or irregular, each of them may be considered as divided

into two parts, net premium and loading, the division into these two parts

being subject only to the two conditions: (1) That at the inception of the

insurance the present value of the variable net premiums is equal to the

net single premium for the benefit and (2) that the reserve in hand at the

end of any policy year resulting from the net pi-emiums previously paid,

together with the net premium then due, is sufficient to cover the following

year's cost of insurance. If surrender values are guaranteed, they are

naturally limited by the reserve resulting from these variable net pre-

miums. Subject to these conditions, we can vary our net premiums in

any way we choose and obtain what is strictly a net premium method of

valuation. This is the fundamental idea of the various valuation methods

described in the Report of the Wisconsin Insurance Investigation Com-

mittee. Our difficulties arise from the fact that the laws of the various

States recognize only the full level net premium method, except for the

modifications described in Mr. Moir's paper.

Mr. Moir says that an objection to the net premium system (which

applies even in its general form as stated above) is that no provision is

made for expenses after tlie policy is paid up, but this (at any rate in

the case of non-participating policies) could be adjusted by reserving a

portion of the loading as suggested in the chapter on Policy-Values in

Part II of the Text-Book of the Institute of Actuaries, and as it is a neces-

sary result of the step from continuous to limited premiums, I do not

see that it can be considered as a valid objection to the net premium
method as a whole. Perhaps one of these days a reserve for such expenses

on a limited payment policy will be recognized by the Legislature as a

necessary addition to the net level premium reserve on the policy itself.

This question will be again referred to when the two factor method of

distribvition of pi'ofits is discussed.

The main question now left is, how far should the Legislature recognize
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the current office practice in the payment of commissions and other initial

expenses as affecting the reserve? I think the time has come for actuaries

to take a firm stand in declaring that the payment of a hea^y initial

expense in obtaining new business affects the company as a whole, and
that this initial expense should not be debited against the policies on

whose account it is incurred, in other words, this expense may be con-

sidered as merely the present value of an annuity, the payments of which

are spread over the total future premium income of the company, advanced

out of surplus and repaid out of the future profits of the company as

a whole.

The chief objection to the full level net premium system then resolves

itself into the hardship to which a new company is subjected, if it is

compelled to put up the reserve by that method. In order to avoid a

monopoly of the business by companies now firmly established, it is only

just that relief be granted to those that need it. There seems to me to

be an objection to all the laws that grant such relief (with the exception

of the New Jersey law), viz., that the relief is not withdrawn when no

longer needed, and I think that when a certain amount of surplus has

been accumvilated by a new companj' on the insurance side of the business

(as sho\vn by successive Gain and Loss Exhibits) this relief should be

withdrawn.

In criticising the New Jersey Valuation Law, Mr. Moir omits what
seems to me an important point, viz.: that the reserves so held are not

the result of accumulating net premiums that satisfy the criterion that

their present value at the commencement of the policy is equal to the

net single premium for the benefit.

Mr. Moir says that " it is objectionable to take surplus from policy-

holders to whom it now belongs." In my judgment a much stronger word

should be used in this connection, if you can prove that it belongs to

them. But there are three elements that have to be considered, first,

the insurance law, which is 7iot based on equity; second, equity as it is

concerned with what happened in the past; third, equity as it is con-

cerned with the provision to be made for the future. We actuaries are

the only judges of what is equitable in a highly technical business like

that of life insurance, but the New York Insurance Law, by limiting the

amount of the surplus, has taken out of our^ hands the right to decide

how much of the undistributed profits are to be allotted to present policy-

holders. We must therefore act according to what we consider the rules

of actuarial equity within the limits imposed by law. I should like Mr.

i\Ioir to state what he considers to be the surplus that belongs to a policy-

holder. I fail to see how gains from lapse and surrender can under any

rule of eq\ut}^ be considered to belong to persistent policyholders, as the

rate of discontinuance otherwise than by death is not involved in the

calculation of premiums and reserves. I think the directors of a com-

pany, if the law did not prohibit it, would be justified in devoting the

whole of the fund thus formed to the extension of the business.

Mr. Moir discusses the question of what a true net premium valuation
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would be if the company decided to reduce the valuation rate of interest.

I am afraid I cannot agree with his formula. It can be proved actuari-

ally that the net premium after the interest rate is changed, which

satisfies the condition that the present value of the future net premiums

when the policy was issued was to be equal to the present value of the

future benefits at that time (which I hold to be a necessary condition

in the case of a companj' which distributes profits by the contribution

method) must be equal to the difl"erence of the reserves at the two in-

terest rates when the interest rate is reduced, divided by the value of

the annuity at that time at the reduced interest rate for the balance of

the period of the benefit together with the net premium at the reduced

rate of interest. It may be objected that this can become greater than

the gross premium in the case of a limited payment policy towards the

end of the premium paying period, but as it is impossible to put up a

higher reserve on a paid up policy except by either taking the difference

in toto from past profits, or by making a deduction from future profits as

they arise or by a combination of both, the objection resolves itself into

dividing the portion of the difference of * the reserves not taken out of

surplus into two parts, one to be taken out of loadings yet to be received,

the other to be taken out of profits after the policy is paid up, as they

arise. In any case, if the profits are not sufficient to make good the amount

so found, the company must either make up the deficiency out of the

surplus in hand, or become technically insolvent.

Mr. IMoir does well in recalling to our notice that the British method

of using what seems to us an unnecessarily low rate of interest is merely

a method of artificially keeping up the bonus rate, but it has its justi-

fication if the premium actually charged is found to be equivalent to a

non-participating rate for the sum assured, and the bonuses that result

from the method used. This should be of interest to actuaries trained

in offices using the contribution method of distribution of profits, as

showing how two entirely different methods can claim to be equitable

between different plans and ages.

Mr. Moir claims that the value of the general agency contracts should

be taken into consideration in a true valuation of the company's liabili-

ties. I fail to see how this can be correct in the case of a net premium

valuation, as these commissions are to be paid out of future loadings for

which credit is not taken. Of course it would be possible for a company

to be solvent under a net premium method of valuation and insolvent

under a gross premium method with these contracts as liabilities. Who
then would be the preferred creditors, the agents or the policyholders?

This is a legal question which I would rather leave to others to discuss.

It seems to me that a great injustice would be done to policyholders if

their contracts were reduced in order to pay excessive commissions to

the agents of the company.

In the second part of his jiaper Mr. Moir discusses what is perhaps

the most debatable question that we have to consider. As I have already

taken more than my fair share of your time, I will confine myself to one
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or two points that have occurred to me in reading it. I don't think Mr.

Moir appreciates sufficiently the importance of the idea that the legal

reserve on the policy is something that we hold to the credit of the

policj'holder. I know the arguments that have been brought against this

idea, but nevertheless it is strongly entrenched in the law courts and is

intimately connected with the idea of loan and surrender values. It is

also the fundamental idea of the contribution system, which seems to me
to have become officially recognized, at any rate in the case of States

which under their statutes require a Gain and Loss Exhibit.

I should like hear to say a word in favor of the distribution of the

profits by the two factor method, using select tables of mortality in

accordance with the average experience of the company, the balance of

the dividend after interest profit has been allowed, being a percentage

of the loading based on such select tables and independent of the duration

of the policy, in accordance with what was said above on the subject of

first year's expenses. The introduction of the Cost of Insurance is merely

a method (and not a very satisfactory one) of correcting the inequity

arising from the use of an aggregate table or of a table showing a higher

rate of mortality than that experienced by the company.

In order to meet, if possible, the objection referred to by Mr. Moir in

the last sentence of the section under the heading of " Loadings " on page

203, I should like to suggest a modification of the method stated above,

and that is to fix, even in the case of a company issuing nothing but

participating policies, a schedule of non-participating loadings for each

class of policy and to distribute the loading profit proportionately to

the excess of the participating over the non-participating loading. If

the total loading profit distributed is greater than the total excess of the

participating over the non-participating loading required, then the bal-

ance should be distributed proportionately to the non-participating load-

ing assumed in each case.

Reference was made above to the case of limited payment policies after

they have become paid up. By the two factor method the dividend will

consist entirely of interest profit. As, however, there is necessarily some

expense still attached to these policies, the interest allowed will be reduced

unless some correction is made. Assimiing one-eighth of one per cent,

to cover this expense, I should suggest that the loading on these policies

during the premium paying period be rectuced by an amount, which

accumulated at the valuation rate of interest with benefit of survivor-

ship, will amount at the end of the period to the deficit of the reserve

at the valuation rate of interest as compared with that at one-eighth

of one per cent, lower. The amount of the immediate forborne annuity

thus created represents the addition to the tabular reserve on the policy.

When the policy is paid up, the reserve Avill be calculated at the lower

rate and the interest profit will remain unaltered.

In conclusion I should like to express the pleasure I have received in

studying a paper which is of so practical a nature and which at the same

time discusses a variety of questions from an independent point of view.
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Mr. IIutciiesox : The question of " Surplus Distribution " is one re-

garding which, as Mr. Moir states, we can never hope for uniformity, as

we all have different questions to deal with. We may all decide that the

contribution method is the best, but we will each have our ideas as to

the number of factors to be used and as to the best method of assessing

expenses against policies of different classes and durations.

Sotirces of Surjilus: Apart from profits from investments, the prin-

cipal items of profit and loss which go to make up the surplus may be

set out as follows:—
Credits: (1) Loading, (2) Excess interest, (3) Favorable mortality,

and (4) Surrender charges, and

Dehits: (5) Insurance expenses, and (6) Investment expenses.

The " two factor " system : I shall confine my remarks to the " two

factor " system of dividing surplus, the two factors being ( 1 ) excess

interest, and (2) all other surplus items.

Excess Interest : We are pretty well agreed that " Excess interest

"

less " Investment expenses " should be divided in accordance with the

reserves held, but even here there is much diversity of opinion as to the

details. Some suggest using the rate of interest derived from the com-

pany's operations of the year, whereas others use a rate indicated by the

trend of the rate of interest as shown by successive years' operations.

In addition, the " reserve " on which the interest is calculated may be either

the initial reserve or the mean reserve. In either case, excess interest

from non-participating policies, annuities, etc., is left intact.

Loading, Mortality, and Surrender Charges: Regarding the division

of the other items of profit and loss, there is a much greater divergence

of opinion. There are the " two factor " and the " three factor " schools,

as Mr. ]\Ioir points out. In the " two factor " school the " gains from

mortality " and the " surrender charges " are deducted from the " insur-

ance expenses," and the balance of these expenses is assessed against the

" loadings." The excess of the loading over the assessment is added to

the excess interest on the reserve, and the total is the annual dividend.

Assessment of Expenses : The question of the assessment of expenses as

between policies of different classes, durations and amounts is, however,

one of great difficulty. There are various systems in use: under one the

assessment is a uniform percentage of either the premium or the loading,

irrespective of the class or duration of the policy, whereas under another

the assessment is a percentage graded according to the duration of the

policy—the percentage being larger for recently issued policies, and de-

creasing yearly with the duration of the policy. Under another system

the assessment depends partly upon the premium and partly upon the

sum insured, but not upon the duration of the policy, and so on.

New Business: Regarding the assessment of expenses incurred in con-

nection with the jirocuration of new business, there are two diametrically

opposite views. The one is that these expenses should be assessed against

the new business, whereas the other is that the cost of procuring this
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new business should, to some extent at least, be paid for by the existing

policyholders. In the case of tontine business, where all items of profit

and loss are assumed to be kept separate for each class, it is doubtless

correct that initial expenses should be assessed against new business if

each year's new business is considered as a separate class, but, in the

case of annual dividend business where there are no such classes, I do

not think that the whole of the initial expenses should be assessed against

the new business. If anyone outside of Wisconsin held the opinion that

the entire initial expenses should be assessed against the new business,

he would do so on the theory that any new business obtained ought to

pay its own way, and this would amount practically to saying that new
business was not necessary, but that the company would write it provided

it could get it without cost to the old policyholders. Nearly all of us,

however, hold that new business is vital and necessary, and we therefore

hold that the existing policyholders should pay at least part of the cost

of getting it.

Owing to the large initial cost of getting new business, the surplus of

the company is drawn upon temporarily, and the dividends of the existing

policyholders suffer for a few years in consequence. Ultimately, those of

the existing policyholders who survive gain by the new business in lessened

mortality and expenses. This suggests that the expense of getting the

new business should be assessed most heavily against the recently issued

existing policies, and most lightly against the existing business of some

years standing.

Aim of Management of Company: Before proceeding further, however,

I wish to state what I consider the object of the management of a com-

pany should be, as the assessment of expenses to some extent depends upon

this. The object should be to keep the company in a healthy condition

by writing as much new business as possible, at as small cost as can be.

Other things being equal, a large new business should ultimately mean
small cost to individual policyholders, but if growth be too rapid, a

diminution in dividends will take place meantime, unless the company has

a large surplus to draw upon. I can hardly agree with the statement

that dividends ought not to rise and fall according to the volume of new

business, because if the existing policyholders are assessed to pay for new

business, they must be assessed more if the business increases to any

appreciable extent. My opinion is that in ^ordinary circumstances new
business should not be increased so rapidly in any year as to cause a decline

in dividends, provided of course that the company is in a healthy condition

and is writing a normal amount of new business. In such a company, there

will be a point beyond which new business cannot be written without

increasing the assessment against the existing members. Of course there

are often circumstances where new business should be written at the

expense of dividends. For example, in the case of a moribund concern,

it may be necessary to write a comparatively large amount of new business

in order to keep the company out of the receivers' hands, and in such

case, the cost of this new business will naturally use up surplus and
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cause a decline in dividends. As to the rights which a company has to

use surplus in this way, I think there can be no doubt. No one would

hold the opinion, I think, that a railroad company would not be justified

in passing its dividends, and putting its whole net income of any one

j-ear into necessary improvenients if it could not raise the additional

capital necessary for this purpose in other ways. In like manner, if a

life insurance company has run down, it would be justified, apart from

legal restrictions, in spending every dollar of surplus in getting new
business, and the worse the condition of the company, the more justified

it would be in such expenditure.

Dividends and Commissions: In the "two factor" dividend system,

one of the factors consists of " loading " plus " mortality savings " plus

" surrender charges " minus " insurance expenses." One of the principal

insurance expenses is commissions, and the commissions increase more

rapidly than the other items if a large and increasing new business is

done. The result is that the expense assessment increases with any in-'

crease in new business. Within limits, therefore, we can tell in any

company what the assessment will be if a certain amount of new business

be done at certain rates of commission and we can, therefore, tell in a

rough way beforehand what the dividends will be. If we could foretell

the amount of new business which we would do provided the rates of

commission were slightly increased or slightly reduced, we could in like

manner estimate the expense assessment which wovild be necessary, and

consequently the dividends which could be paid. If we could do this,

there would be nothing to prevent us from deciding upon a scale of divi-

dends for one year in advance, and then we could estimate the amount

of business we would have to write, in order to make that dividend

possible. We could then decide what commissions we would have to pay

to get that amoimt of new business. At present we have to give the policy-

holder in dividends what is left after paying the agent. If the plan I

have outlined could be worked out, it would result in our paying the agent

what is left over after deciding what dividends the policyholder was to

get for his premium. If we could do this, we could each year in advance

fix upon the scale of dividends desired, and then the scale of commissions

could be derived by a simple calculation. Of course I know that this

is not practical owing to the fact that competition fixes the commission

rates to some extent, and also because we cannot predict the profits quite

as nearly as this system would require.

Necessity of New Business: To return, however, to the case of a healthy

company, if new business is not necessary or desirable, it should not be

obtained; but if it is either necessary or desirable for the good of the

company then the existing members ought to pay for getting it. In the

case of a life company with a fair volume of existing business of a good

quality, the question of how much the old policyholders should pay for

new business should depend upon the ideas of the management as to the

amount of new business which should be written and as to what the

policyholders should pay for their insurance. On the one hand, we should

11
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not forget that the company was given its charter to write insurance

and that new business is vital to its existence, and on the other hand, we
should remember that the success of the company may depend upon the

maintenance of its present position as a dividend payer. Every company

has a different problem to solve, and probably a different one every few

years. I\[y attitude is that in getting new business, a company should

gain ( 1 ) first-class risks which will tend to diminish the average mor-

tality in future, and (2) permanent contributors to the expenses of the

companj^ thereby lightening the future burden upon all. Surely the cost

of bringing such risks into the company should not be assessed solely

against the new members, but, rather against the old members who are

to reap the advantage of the low mortality and the smaller future

expenses. Then again, if the new business of one year is to be considered

as old business in the next year, that is, before the company has been

recouped for tlie initial expenses, should such one year old business not

be called upon to pay for part of the initial expense of the next year's

new business?

Again, the rates for dividends must be the same for each $1,000 in-

sured, and it is evident, therefore, that the assessment of expenses on a

$100,000 policy must be one hundred times that on a $1,000 case, although

the actual expenses, apart from commissions and taxes, cannot show any-

thing like such a ratio.

Enough has been said, I think, to show that new business is necessary,

and that the old policyholders must pay some part of the acquisition

expenses, and further, that we can hardly hope for any system of assessing

expenses which will be mathematically correct. In the circumstances, any

refinements in the assessment of expenses, and therefore in the calculation

of dividends, is undesirable. Or, as Mr. Moir puts it, it is better in

practice to have a simple method, so long as it is roughly equitable, than

it is to have a very accurate and fair, but complex method of distribu-

tion. All that can be hoped for is a system which will give rough

justice.

Graded Percentage System: The system for assessing expenses to which

I wish to confine my remarks is the one under which the assessment is

a varying percentage of the loading, constant for policies of the same

duration, and decreasing with the age of tl^e policy. Broadly speaking,

if there is to be any distinction at all in the assessment, I think it should

be in favor of those who have stood by the company and paid the greatest

number of premiums. Various reasons can be advanced for gi-ading the

expense assessments in this way, amongst which are the following:

First: The new members being younger on the average will live to get

greater benefits from the influx of new lives, and should therefore be taxed

more for the cost of getting such new business.

Second: The surrender charges on the business issued some years

ago are generally greater than those on policies of recent issue, so that

the old policies contribute more through surrender charges towards initial

expenses, and should not therefore be assessed so heavily for expenses as

policies of shorter duration.
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Third: A considerable part of the aggregate excess interest c?ancd

comes from paid-up non-particijjating policies issued in continuation

of other policies, and this excess interest may be considered as a contri-

bution towards expenses. A greater part of this excess interest comes

from old policies than from new, so that the old policies should be

assessed less for expenses.

Piuclical Wo)l:iiirf of Graded System: Each company should, as far as

jiossible, decide upon a relative scale of assessments and having ascertained

the actual surplus at the end of each year, it should decide whether

larger or smaller assessments will be necessary, which means of course

whether smaller or larger dividends can be given. If the surplus earn-

ings of the year are exceptionally large, and not likely to be repeated,

the additional surplus should be laid aside so as to equalize the dividends

in the future. Or, if it is found that more new business is desired, this

amount which has been laid aside can be so applied.

If a uniform amount of new business is written in succeeding years,

and if profit and loss items are more or less constant, the dividends

allotted to similar policies of like durations in successive years should

be uniform. If a certain rate of interest be fixed upon as the dividend

rate, and if a scale of percentages of loading be adopted for each dura-

tion, then the Gain and Loss Exhibit each year will show whether this

rate of interest and this scale of percentages can be used.

An examination of the rate of interest derived from the Gain and Loss

Exhibit each year will show whether or not the dividend rate of interest

can be used, and if not, what changes should be made in it. My opinion

is that the trend of the rate earned should be followed in fixing the

dividend rate, year to year fluctuations being ignored, and anj- exceptional

profit or loss being thrown into or taken out of a dividend equalization

fund.

If the loadings on the participating business in force each year be

grouped hj calendar year's issues, and if the amount of loading in each

group be multiplied by the graded dividend scale of percentage assess-

ments, and if the amounts of these products be summed, we will get the

total assessment for expenses on the scale proposed. A comparison of

this total with the insurance expenses less the surrender charges and less

profit from favorable mortality, will show what changes, if any, are

necessary from year to year.

If either the surrender charges or the mortality profits are exception-

ally large any year, they might well be placed to an equalization dividend

fund, to be drawn upon if profits from these sources fall below the

average any subsequent year.

If less new business than the average be written in any year, there

will be a saving in insurance expenses, which saving may well be placed

in the dividend fluctuation fund, unless it is intended to write the average

amount during the next year. If more than the average amount be

written, the dividend equalization fund should be drawn upon or the

assessment should be increased, resulting in smaller dividends.
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By some such process as this, Avild fluctuations in the dividends can be

avoided for policies of the same duration, and increasing dividends will

be given on individual policies.

Mr. St. Johx: In his scholarly paper presented at the last meeting of

the Actuarial Society of America Mr. Moir has treated the subject of

" Surplus Distribution " in so liberal a manner, free from the usual

method of doctrinaires, that there appears little occasion for rigorous

criticism.

In respect to the treatment of surplus under policies lapsing within

the first three years, the opinion is expressed that there is injustice

practiced in the forfeiture of the dividends nominally pertaining to this

class of insurance. This seems, however, to ignore any distinction between

conditional and unconditional assignment of surplus.

The method which credits these contracts with dividends at so early

a period, assumes in effect that through their continuance the heavy

initial expenses of procuring these risks—as distinguished from that per-

taining to their maintenance—would be refunded from their future con-

tributions to the premium income, or that it will be borne by the

persisting insurance.

The opinion respecting a contingent reserve for current fluctuations

in mortality and interest is certainly well founded, especially with refer-

ence to the business of immature companies or under especial plans of

insurance, c. g., that commonly known as renewable term, which may also

be considered as whole life insurance under an ascending scale of premiums,

requiring for its successful administration especial methods of valuation

and distribution.

Proceeding to a review of the well known contribution plan of dividends

an analysis is presented of the surplus into its constituent parts, loading,

mortality, and interest, and the discussion follows of the principles in-

volved in the equitable distribution, and the conclusion is reached that

first year's expenses be separately charged, and renewal expenses be put

in the form of a percentage of the premium and a constant for each

thousand dollars of insurance.

Here the question arises as to the equities involved in the division

of expenses between the first and subseqlient years—concerning this,

opinions may differ widely.

The advantage gained by existing policyholders from the acquisition

of new business will not be nearly of equal value in diff"erent companies,

nor in the same company at different periods of its development.

Having attained a fair basis for the application of the laws of average,

in respect of number of risks and amount of assets (invested funds),

rapid growth is not essential, moderate increments of new business and

consequent economy will then best serve the general interests of the in-

sured; a selection of homogeneous risks of good quality is the prime

condition of financial stability.

The opinion that renewal expenses be charged as a percentage of the
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promiums and a constant depending upon the sum assured suggests a very

suitable method of loading, as well as an equitable sclieme of apportion-

ment.

The method proposed for the distribution of surplus interest earnings

as a percentage of the fund held in behalf of each policyholder—reserve

and accrued surplus—is usually adopted in practice.

In respect to the distribution of the so-called niortalitj^ profit, it is

proposed that in the event of its separate apportionment a mortality

fluctuation fund be formed during the earlier years of insurance, to pro-

vide against the heavier losses inevitable from the increasing duration

of the risks.

This is a convenient substitute for tlie n:ore precise method of valua-

tion by " select tables " of mortality as proposed by a number of dis-

tinguished authorities, notably by Dr. T. B. Sprague in the XXII volume

of the Journal of the Institute, and Mr. J. A. Higham in the first,

as well as by scholarly American writers at an earlier date than the first

mentioned.

Proceeding to the discussion of the " one factor " method of distri-

bution, the difficulties respecting its application to limited payment life

policies is noted and the suggestion is made that the leading factor

employed be the same as that under ordinary life policies, and provision

be made, through a special reserve, for surplus distribution after the

expiration of the premium paying period; a similar method was pro-

posed many years ago by Mr. Emory McClintock, then actuary of the

Northwestern Mutual Life Insurance Company, though it has seldom

been adopted in practice by American Life Insurance Companies.

In again treating of the " mortality profits " two causes of variation

are noted, first the incidental fluctuations (analogous to the "errors of

observation " in physical research ) and the systematic variations caused

by the progressive rates of mortality during the earlier years of insurance,

and special reserves for these are advocated.

In treating of surrenders and lapses the suggestion is made that gains

from these sources be applied to reduce the initial expenses— or cost of

obtaining new business—an opinion which ought to meet with general

approval.

A special investment fluctuation fund (consisting of exceptional profit)

is advocated, but under skillful and conservative management this fund

is essential chiefly to provide against any prejudice to a company arising

from arbitrary valuations by supervising authorities; the investments

of any well conducted life insurance company are notably or a permanent

and not speculative character.

In treating of " Class mortality " reference is made to an excessive

mortality under Renewable Term classes effecting renewal at the expira-

tion of the first term. If rigorous scrutiny be made in the selection of

applicants for insurance, conservatism be practiced in expenditures (inclu-

ding cash surrender values and other forms of non-forfeiture) then the

accumulation of funds may prove sufficient to admit of renewal for
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several successive terms without increase of the initial premium—this

has been the experience during a period of forty years under a considerable

body of this form of insurance.

It nicxy be further stated that though, through considerations of policy,

this kind of insurance be classed as " Renewable Term " it may in effect be

whole life insurance (with requisite premiums) based upon assumptions

of mortality and interest derived from experience, and more liberal than

those prescribed by arbitrary legislation, and I find support for this

view from the author of the valuable paper here reviev>-ed, vv'ho has ad-

vanced the opinion that a company may employ—for specific purposes

—

a mortality table following closely its ovni experience, carefully investi-

gated.

In all questions relating to the distribution of surplus none is of

greater importance than the equitable assessment of expenses,—this alone

is wholly within the control of a company's managers. The .surplus

arising from the incidence of mortality will be practically determined

by a skillful selection of risks under natural law, and the gains from

surplus interests by economic conditions, and successful investment of

funds, and their distribution, will be equitably determined through recog-

nition of these facts.

In the instructive discussion on the assessment of expenses it is stated

that " Loadings are introduced for two purposes,—firstly, to meet ex-

penses, and secondly, to furnish surplus." While this is true a more

extended explanation would be, that besides the expense provision load-

ings supply a fund available in the event of adverse contingencies from

whatever source they arise, and apparently there is no essential reason

v.hy money should be paid into the treasury of a life insurance company

solely to be refunded, less expenses of administration—at the option of

its managers—in the form of dividends even though it be fructified by

interest earnings. The investment function of life insurance has always

furnished the tenable grounds for adverse criticism.

The inequality in uniform percentage assessment of administrative ex-

penses upon the premiums of both old and young policyholders is succinctly

illustrated, and will meet with general acceptance, and is followed by

numerical illustrations of the diflerence between charging expenses as a

percentage simply, or as a percentage and a constant.

An analysis is given of expenses—according to their natural incidence

—

into their elements, initial, renewal and administrative, and a practical

formula is presented for the determination of the " residual constant

"

(to be apportioned on the outstanding sum assured)—after deducting

from the total expenses the two first stated elements.

It is apparent that a general algebraic formula for the distribution

of surplus may be applied, with equity or partiality according to the

weight given to the sj-mbols for the separation of the total expenses

—

e. g., what proportion shall be assigned to the acquisition of new business?

This will depend largely on the relative advantages of moderate or rapid

development.
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The latter poi'tion of the paper consists so largely of illustrative and

pertinent facts that it introduces little material for discussion, but the

emphatic statement that equity can only be attained by harmony in

Premiums, Valuations, and Distribution is abundantly demonstrated in

Mr. Moir's valuable contribution to the technical literature of our

Society.

The final opinion that valuation as a test of solvency should be some-

thing entirely different from valuation for the purpose of distributing

surplus is a logical deduction from the principles enunciated in the essay,

and is amply proven by the unfortunate experience in the field of American
life insurance during the decade following the years 'G9 and '70; an ex-

perience resulting in a great degree from the rigorous application of the

principles of net valuation.

Mr. HENDERSO^': This paper is divided into two parts, the first relating

to. valuation and the second to surplus distribution, and my reason for

entering into this discussion is that I do not consider it would be proper

to permit a paper, in which the attitude is taken regarding net premium
valuation, which is adopted by the author in this case, to pass without

remark. My objection is to what appears to me to be an attempt to

unwarrantably extend the meaning of net premium valuation so as to

include a method which appears to the author of this paper to be the

best possible method of valuation. This attempted extension arises natu-

rally and probably unconsciously from the fact that it has been assumed

for many years that the net premium method of valuation is the best

possible method.

The natural result of this is that any one who considers a certain

special method of valuation the best possible is liable to assume as a

corollary that it is entitled to be called a net premium method. I

assume that it will be admitted without question that in any net premium
method of valuation the present value, according to a specified mortality

table and rate of interest, of the future net premiums is deducted from

the present value on the same basis of the future benefit guaranteed.

The only question, therefore, is, on what basis the net premium should

be computed, v,'ith possibly a subsidiary question as to whether or not

the mortality table used in valuation must have been actually derived

from experience. I do not think, however, that this latter question is a

very Important one, nor that the distinction between hj'pothetical and

true mortality tables is one which it is necessary to make. Mortality

tables which start by being true tables have a marked tendency to become

obsolete as such, and to become largely hypothetical in their nature.

With regard to the former question, however, of the basis of the net pre-

mium, it appears to me to have been the consensus of actuarial opinion

for more than a generation that the net premium did not depend in any

way on the actual amount of gi'oss premium charged nor on tlie method

by which it was computed. In chapter 16, article 71 of Part II of the

Institute of Actuaries' Text-Book, the net premium is defined as " That
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premium which, according to the mortality table and rate of interest

adopted, will exactly provide the benefit contracted for." From this defi-

nition it follows that the present value, at the time the policy is issued,

of the future net premiums is exactly equal to the present value of the

future benefit, so that the reserve is zero. It has further been the con-

sensus of opinion that, in any net premium method of valuation as dis-

tinguished from a gross premium method or a modified gross premium
method, the net premiums to be valued in the case, for example, of an

Ordinary Life policy are level throughout life including the first policy year.

An attempt has been made in recent years to get away from this re-

striction by speaking of modified net premiums or adjusted net premiums,

but it appears to me tliat premiums modified or adjusted in any of the

ways which have been proposed ai'e no longer net premiums. Net pre-

miums have no relation whatever to expenses; they are entirely pro-

vided for in the loading. This free and easy way of looking at net

premium valuation culminated in the visionary valuation legislation re-

cently proposed in Wisconsin.

I do not desire to be misunderstood as contending that the select and

ultimate method of valuation or some modified gross premium method is

not a better test of solvency than the net premium method of valuation, but

what I do contend is that the fact of its being a satisfactory method of

valuation as a test of solvency does not make it a net premium method

of valuation. If the select and ultimate method of valuation can be

called a modified net premium valuation, so also can a valuation based

on an entirely arbitrary series of policy values for the successive years.

The second part of this paper constitutes a convenient summary of

difl'erent possible methods of distribution of surplus. The tables given

under the heading of practical results, however, are vitiated for practical

purjioses by the fact that the relative proportions of profit from the differ-

ent sources are likely to be widely different in an Annual Dividend Company
from those in a Deferred Dividend Company, and the results appearing in

the tables given are largely derived from deferred dividend business.

Oral Discussion.

Mr. Dawson: Mr. President and Members <)f the Society, I feel that

it would bo unwise to let the discussion pass over without calling atten-

tion to a few things that have arisen in the discussion, as well as in

the paper.

One of those is in relation to the difficulty of definition even concerning

these things which have been common to actuaries for a generation.

The definition of a net premium which has been given in the discussion

to-day, and which differs fundamentally from the one given by Mr. IMoir

is that it is necessarily a premium which follows the gross premium;

that is, if the gross premium is level, it is level; if tlie gross promium

is increasing, it is increasing; if the gross premium is decreasing, it is de-

creasing. I, perhaps, have extended the definition a little in making

this statement, but I think it is a correct statement.
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Now, the difficulty in the definition of that term has been, after the

term has been in use by the profession for a gi-eat many years, that we

liave not come to some connnon understanding as to the meaning of tlic

term, and most frequently this confusion is found to have resulted from

the term having been made a shibboleth by a part of the profession.

The fact is that the term net premium originally had a definite meaning.

It was the premium calculated without reference to addition by loading

for expenses or otherwise. Later on a system of valuation was intro-

duced which led to these elements of confusion.

Now, the introduction of the net premium valuation in Great Britain,

which was the first country to adopt it, was not accomplished, as perhaps

some actuaries may think, without effort. All the great men of our

profession there were opposed to it, absolutely without exception. The

Institute of Actuaries frowned upon it from the beginning; those names

which were at that time the great names were all quoted against it, and

quoted against it because they regarded it as artificial and all that sort

of thing. It finally came in after a comparatively authoritative definition

was given for it in a prize essay by a man who was then a young man
and who is now an older man, comparatively, Mr. Henry William Manly.

There was a prize given for his essay on this very subject, and he laid

it down as a fundamental conception on the subject that the premium was

obtained by adding to the net premium an amount for expenses, and that

the method of valuation was justified because at the end of a certain term,

if they had used precisely that amount for expenses, and had a mortality

exactly as expected, and realized interest exactly as expected, that was

exactly the sum it should have been.

Now, it so happens, that in our own country, when the net premium sys-

tem of valuation was introduced, it was introduced after a struggle. Elizur

Wright brought it to the attention of the public by enforcing it through

his arbitrary will. It was not fixed upon by law. Not on the ground

which you have taken here to-day at all. But, on the gi'ound that it did

provide for expenses, and that expenses were taken into account.

Now, as to these difficulties of definition; I have a little incident to

relate which I think will be of interest, that shows how valuable it is

to get a comparatively authoritative definition clearly. You all remember

some tests taking place during the last year as to the select and ultimate

method. Now, if we were to have similar tests in the State Department

or in Court such as we did have in the States of Vermont and Massa-

clnisetts relative to the meaning of net premium valuation, you all can

see the difficulty we would encounter as to what that term actually means.

Fortunately, the select and ultimate valuation given us at the time this

test arose, or at least at the time the Armstrong laws were passed, was

defined in three formal documents, one written by INIr. Moir, two by myself,

one of which appeared in the Actuarial Society's Trmisactions and the

otlier one in the German Society's Transactions, and, in the discussion

that took place on those various papers in the Actuarial Society, the

International Congress of Actuaries, and in Germany. And fortunately.
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for the particular issue that arose, one of those very matters about which

there was a contest had been examined by one of the men who was re-

sponsible for the formula. So that it became an easy matter to define the

meaning of select and ultimate and to cover certain particular things by

its application.

I do not feel that I ought to pass one thing that has been brought

out in this discussion, which, it seems to me, is a thing that ought

always to be mentioned guardedly and with especial care to avoid mis-

conception or the adoption of any definition of net premium valuation

which could be construed to admit of the so-called distribution of expenses

absolutely at the arbitrary option of the company or its managers. Now,

the fact is that premiums are not made with that view, and valuations

should not be made that way; and any definition of a term for which

we all have so mvieh respect as that of net valuation, which appears to

give any support whatever to the theory that a distribution of expenses

is permitted,—a distribution of the so-called expense provision is per-

mitted,—which widely and dangerously departs from the absolute requi-

sites in regard to such expenditures, is a thing that we should carefully

guard against.

I have been very much interested also in the discussion concerning the

question of surplus, and wish to call attention again to the matters

two years ago relative to this matter; and that is, the importance, if

possible, under the existing conditions, such as for instance the actual

provision of law, that the surplus earned in a given year is what must

be used for distribution, and of getting away from the old idea that there

needs to be first an indirect, and very difficult, and, to my mind actually

impossible analysis of the so-called sources of that surplus. It seems to

me that the remarks of Mr. Sheppard, as made, on that matter,

deserve to be carefully considered. Certainly the norm is that tlie man
should receive, at the very best, if there were no expenses in life in-

surance, his insurance at the net level premiums fixed by a table of

mortality corresponding fairly to the actual facts, and by a rate of in-

terest corresponding fairly to the actual conditions, and as far as the

rate of interest is concerned, to distribute back to him upon his invest-

ment, the e.xtra earnings of that investment. It is perfectly evident we

will approach closer to the norm whicli would exist if we took this

business without expenses, if we give back the surplus as a reduction of

the loading, over the net premium computed in that manner. And, when

the cost of new business is permitted to absorb, as it does absorb in all

the net level premium companies of the country, practically, either all

or the larger part of the gains by mortality because of efHcient selection,

it is manifest also that you may pi-operly lose in that distribution

omitting from both sides of the account those expenses and provision

therefor, applying the net ultimate premium instead of the net select.

In this connection I would like to say just a word in closing concerning

the total to be distributed. It has always seemed to me,—while there
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is certainly latitude for all sorts of opinions upon the subject as to the

treatment of the new policyholders and distribution of surplus, varying

from the idea that all the cost of new business should be charged against

tliem and not against a reserve in some manner by reducing the sum of

gains through surplus, to the other extreme perhaps that the distribution

should be made strictly on the net level premium method and absolutely

disregarding all expenses,—that the following appears to be reasonable

both from the standpoint of convenience and equity ; while in the ordi-

nary management of the life insurance companies the policyholders may
be dealt with on the basis of the actual costs under their particular

policies, there is every reason in the world why, when you reach the

distribution of surplus no such distinction should be made. We all know
that there is a reason.

We all of us appreciate that it is convenient in order to avoid expense,

troulile and unnecessary explanation, and it is a desirable thing to do.

I put forward this idea with some reluctance and hesitation. But it

seems to me that it may be possible to meet on that common ground.

Mr. Macaulay: Mr. President, I will not attempt to give any lengthy

criticism of Mr. Moir's paper. I do not know that "we fully realize its

magnitude and scope. It is really a treatise. There are nearly fifty pages

of matter, and to deal at all exhaustively with a book of this description

would take a gi'cat deal more time than you could give now, and a great

deal more time than I have been able to give in the past.

I would say, however, that I have read Mr. Moir's paper with much
satisfaction. It has pleased me greatly, not merely because of the facts

and information which it gives, but still more, because of its suggestive-

ness. It will certainly stimulate thought, and will do much good in that

way. I do not say that I agree with everything Mr. Moir has said, but

certainly I do agree with a great deal of it, a very great deal.

There are a few points I would like to refer to.

Mr. Moir has done yeoman service in emphasizing the distinction

between the two bases of valuation. There are naturally two such bases,

one for solvency pui'poses and another for the distribution of profits.

These are absolutely distinct and separate things, and to my mind nothing

but evil can come from uniting the two. The fact that of recent years

we have come to realize that a distinction should be drawn between them,

is a very encouraging sigTi.

I remember how our honored friend, Mr. McClintock, a few years ago

frequently drew attention to the fact that for solvency purposes a gross

premium valuation was desirable, and I remember also my own feeling

that jNIr. McClintock was indulging in visions; that talk along those lines

did not get down to solid earth; it was perhaps all right for Great

Britain, but the attitude of the legislative mind and of the actuarial

mind on this continent was such that these ideals were not here within

the range of practical polities. The very fact that we are now facing

this problem in a different frame of mind ourselves, and realizing that it



542

is not settled to the extent that we formerly thought, is itself en-

couraging.

Mr. Moir has drawn attention to the peculiarity of the New York law

by which a company is not considered to be insolvent unless it has fallen

below the American four and a half per cent, table. I have been under

an impression that that was a slip of the law-makers. If it was their

intention to not repeal the old standard and thus to authorize two

standards, then the law reflects credit upon those who framed it. That

is the first enactment, so far as I know, anywhere, which recognizes a

distinction between a basis for licensing a company and a basis for put-

ting a company into insolvency. I do not say it is ideal. It is not the

basis I would adopt. It is probably not the basis most of us would adopt.

But the fact that there is now in New York a difference between the

standard for solvency and the standard for merely licensing a company,

is far more important than the exact bases adopted.

The idea of limiting a weak company so that it cannot appeal to the

public for new assurances, particularly on the participating plan, but

nevertheless can go on and work out its old business, is, I think, a de-

cided step forward in legislation. If there had been such a law in the time

of the Atlantic Mutual, that company would certainly have been saved.

The change in opinion which has taken place in recent years in regard

to standards of solvency, is greater than even the New York law which 1

have quoted would indicate. There have been other alterations. The

select and ultimate method of valuation has been adopted for general

use in that State, while elsewhere, some form of the preliminary term

system is fairly generally recognized as admissible.

In the early seventies many companies were sacrificed to the net

premium standard of solvency. Another testing time is coming, and

before many years will have passed, I think we will have a chance of

judging for ourselves whether these changes which have been made in

the laws will be sufficient to avert catastrophes such as those which

happened thirty-five years ago.

When we speak of the preliminary term system, there is one point we
ought to remember, and that is, that so long as that method of valuation

is made to depend upon the terms of the policies, it isi apt to defeat its

own purposes, because if a company must writhe its policies in such a way
tliat all competing agents can point out that at the end of the first

year the assurance has no value, it is difiicult in practice to hold the busi-

ness. This is the weak point. I think for solvency purposes any basis of

valuation which may be adopted, should depend not upon the phraseologj'

of the policies, but upon the law. Of course we have when determining

reserves to take into account the surrender values which the companies

give, but apart from that, the legal basis of solvency should not, I think,

depend on the insertion or non-insertion in the policies of some special

clause dealing with this point.

]\Ir. IMoir's remark that the basis of valuation is legally fixed in Great

Britain at four per cent., is possibly subject to misinterpretation. The

British act provides no basis whatever for the determination of the sol-
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vency or insolvency of a company, leaving that entirely to the discretion

of the court, which of course acts on expert advice. The Act of 1872

merely states that in the case of a company which has been actually

declared insolvent and is in process of being wound up, if a valuation of

its policies should become necessary, presumably for the purpose of dis-

tributing the assets in casli, such valuation shall be by the Seventeen

offices table with four per cent, interest and net premiums. It will no

doubt be remembered that when Mr. Ryan was present at one of our

meetings he stated, in reply to a question, that in his personal opinion,

a valuation for solvency purposes should be by the H" four per cent,

table, with I2y^ per cent, off the gross premiums, and all negative values

exchided.

I would like to emphasize in closing, my obligation to Mr. Moir, and

to repeat that his paper is one of the most valuable and suggestive that

we have had in a long time.

Mr. Hann: Mr. President, this question of distribution of expenses

has been going on for the past five years, and the more you discuss it

the longer it will go on.

A net premium valuation is well understood here. We know precisely

what is meant by that; in Great Britain it is quite another matter. They

were never bound down there to any net premiiun valuation such as we
are by law. The notion in regard to net was, if you take a cask of sugar

and put it on the scale and weigh it, and then take the sugar out and

weigh the cask, the difference between them was the net. They believe the

proper thing to do is first to analyze what the expenses of the company
Avould be, and then, having that before them, they would throw off from

their premium a certain percentage or a certain proportion whatever

method they adopted, and the result could be called a net premium valu-

ation.

You could go on forever discussing this matter as to what is net and
what is not net. Then we have this " pure premium." One actuary asked

what is a "Pure premium method?" "Is any other an impure method?"
Our net premium method here, I think will be granted by all present,

to be a very good method. No company ever suffered from it. That is, a

good going concern that could put up its reserves on the basis existing

in most of our States will be all right; but some of these attempts to

reduce the reserve in the early years may have the support naturally

of young companies, because they have to struggle against the initial

expenditure which presses heavily on them. They have to struggle with,

of course, small funds, but they must expect to put up capital, and out

of that capital they have to stand the racket of the early expenses until

they are firmly established. After that there is far greater danger of

having a plan or method by which in the early years the reserve can be

reduced than there is in compelling the net premium reserves to be main-
tained from the beginning.
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Mr. Mcir: 3Ir. President, I have but little to say, except to thank

the speakers Avho have so carefully examined the paper and read it and

commented upon it.

The origin of the paper was rather interesting to me. I was in

Canada in February of last year, and got the re^jort of the Canadian

Commission. On reading it I saw the language which I quoted, that

British companies value at 21/.% to 3%%, and I knew that this statement

must cause a great deal of misapprehension and misunderstanding. I

prepared the outlines of this paper in the five or six hours on the train

coming from Canada. That was the origin, and the paper gradually

developed and became much larger than I intended at first.

If American actviaries are prepared to say that the British companies

use net premium valuation at two and a half per cent., I have no reason

to object. My own personal view is they do not make a net valuation

at this low rate at all ; that they are simply approximating a net valu-

ation at some higher rate with a provision for the future, and that it is

a great mistake to call it net premium valuation; it is so entirely

different from the general conception of what net premium valuation is.

Then, again, I find that many people here are influenced by the terras

used in Great Britain. They call it net premium valuation, and with them

it is perhaps natural and proper, but it is net premium valuation from

a different view-point altogether from what it is on this side of the

Atlantic; therefore, there ought to be a distinction and I want to call

attention to that distinction.

Many of the remarks that have been made regarding this paper are

such that I would like to answer, but it is practicallj- impossible to recall

them. Mr. Young was very kind in furnishing me with a copy of what

he proposed to say, so that I have had a little more opportunity of studying

his remarks than anyone else's. He said :
" If we were asked to calculate

the net premium reserve for a particular contract of a certain duration

on the American three per cent, basis, we would each of us arrive at the

same result." Now I beg to differ; that is not so. You may be told that

a certain contract is a whole life policy, and asked to value that whole life

policy, ten years in force taken at age thirty. In one State the net

value is one thing; in another State it is another. If the policy contract

provides for term insurance the first year, flie net value in Vermont is

entirely different from the net value in Massachusetts, although the

wording of the Vermont statute was copied from that of Massachusetts.

Then again in New York State if the office premium is less than the

net premium, the deficiency has to be taken into consideration as part

of the calculation. Accordingly, the so-called net value of such a policy

is entirely different in different States. Some States do not make any

provision for charging the difference between the actual premium and the

net premium when the former is less than the latter. They simply say

it shall be a net valuation.

Of course, one may say that the New York law docs not change the

net value of the policy; that it ceases to be a net valuation when you make
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the additional ch.argc. If you say so, it is cqiiivalont to saying that the

New York standard of solvency is not net premium xahiation. Yon get

lost as to what things are and what they are not.

Mr. Young says :
" The objection to his definition is that probably no

two of us would agree in identifying the concrete representatives of these

conceptions. The rule seems lacking in the vital characteristics of a defi-

nition, it does not define."

Well, I would only ask Mr. Young and others to give a better.

One criticism of Mr. Young is perfectly correct: In one part of my
paper I was careful to say that dividends in Britain are " virtually

promised," and in another part I fell into the slip of saying that they

Avere promises. Of course, that is not so. They are not promised by the

companies. They are virtual promises, because the expectation is held

out; not only so, but the statement is emphatically made that the sur-

plus will be distributed in such and sucli form. And they also make
the statement that for the past n years the additions have never been

less than a certain figure. All actuaries look upon that as a promise

of reversionary additions. They also regard it as a virttial promise of

the amount; so that, while it is not a legal promise, and while, if they

had large losses, they would be perfectly justified in passing the bonus

period (as once in a while they have to do though very rarely), still

they hold themselves as morally bound to maintain this bonus. At the

same time, it was a slip on my part to say they are promises. They are

promises by the agent, just as they are in this country, and become

virtual promises by the company itself.

Mr. Hutcheson referred to the assessment of expense as a varying

percentage of the loading. It seems a little doubtful as to how this

A\ould work if you did not take into account the premiums. The point

is that the loading might be exactly the same on a ten year endowment
and on a whole life policy; yet the assessment of the expenses might be

different if the Company were paying renewal commissions of five per cent.

Other refinements become necessary if you start with an initial refinement.

I was much interested in the remarks made by Mr. Sheppard, who dealt

so particularly with many points, some of which I have noted; but I think

it better to let the whole matter pass, allowing readers to form their

own opinions.

I am very much pleased with the manner in which the paper has been

received.
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ON SUKPLUS DISTRIBUTION—D. E. KILGOUR.

Vol. X, Page 224.

Written Discussion.

Mr. Hann: Any paper of merit like Mr. Kilgour's will always re-

ceive a welcome at these meetings even though we may not fully agree

with its conclusions.

Whenever a company's balance is struck, it is the rule in the United

States to consider it as the difference between the present value of the

Assets and the Liabilities. Standard tables are alone used chiefly be-

cause of State requirements. No company, however, considers the whole

of the surplus thus derived as available for distribution. There are many
other elements that enter into liability which need careful analysis as

intimated by the author. The present system of valuation of liabilities

is due largely to the influence of State supervision.

Mr. Kilgour's plan is to first correct the usual surplus, by using a

hypothetical table of mortality deduced from the experience of a com-

pany with such variations as may be deemed necessary. Having found

the amount to be added to the actual surplus for all ages, kinds and dura-

tions, the sum is added to the actual surplus to arrive at the " true

distributable surplus " for the year. This amount is then apportioned

for all ages, kinds and durations. Having found in this manner the

" true apportionable surplus " for each individual policy, the amounts

added to the actual surplus in gross, are to be deducted from the individ-

ual policies. The amounts to be deducted are positive for early durations

and negative for later ones. The net result would therefore be to reduce

dividends during the early years of a policy and increase them in later

years.

The policyholder would reasonably conclude that when the " true dis-

tributable or apportionable surplus " is ascertained he should receive that

amount without any reduction.

The author does good service in pointing to the desideratum of true

tables. The Select table referred to would certainly be unsuitable to the

varying conditions of companies in the United States. Since we do not

possess the best tiling, let us content ourseN'es with the best attainable,

namely the Standard table, or any other better suited to our needs.

The barriers in the way of obtaining suitable select tables are twofold;

firstly, as the duration extends, the number of lives under observation is

reduced below the point that affords safe averages; secondly, the amount

of labor in their construction is enormous. If we had true tables, the so-

called saving from mortality in the earlj' years would greatly diminish.

Well-managed companies are not misled by the light mortality in the early

years, they are guided by an analysis of their experience extending through

many years.

The point is emphasized that we use a more severe table than accords

with the facts. This is no drawback to a firmly established office.
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If we keep in mind the great changes which liavc been introduced of

late years into the practice of the day, tables now in use may be materially

modified hereafter.

We cater for the man who retires, we grant valuable options without

compensating extras, we guarantee loans that unquestionably precipitate

surrenders. Formerly, many men took surrender values whether in good

or in impaired health, now a man as a rule, retires if he is a good risk

and borrows if he is a bad one. These work in one direction and will

probably produce less favorable mortality results than are involved in

our present tables which were framed under different conditions. I think

therefore, the aggregate table is an appropriate one to use, until we possess

select tables constructed on sufficiently broad lines. If we possessed a

ti'ue table to-day, it does not follow, with the ever-changing conditions

that it would be reflected in the future. For these reasons it is a dubious

plan to live from hand to mouth in respect to mortality.

All things considered it is fair to claim that the contribution method

metes out equity between the members sufficiently close for all practical

purposes. It is a well-defined plan, is easily understood both by agents

and the insured and the method is direct, which cannot be said of the

plan suggested. We had better hold fast to the familiar track.

It might be well to point out that policy values depend less on rates

of mortality that they do on the progression of the fall in the annuity.

The corrective function finally deduced is sometimes negative, at other

times positive and is consequently not the most desirable to work with.

At the head of the numerical illustration there is a misprint in the second

term. For — P{Vn-{-P) read — p [Vn -\- P). This is given correctly

at foot of page.

The method is somewhat laborious, not easily understood, necessitates

a double valuation, and after aiming at a refinement, appears to upset

the whole equity in the treatment of expense.

We must not overlook the fact that the insured expect an increasing

dividend, while the office urged on by competition, seeks to pay large

profits in the early years.

\^liatever plan is followed it must be based on a judicious compromise

between theory and experience.

Mr. Papps : One method of ascertaining the divisible surplus of a com-

pany is to deduct from the total funds the liabilities, which for the most

part are based upon a certain standard mortality table. If we calculate

the policy liabilities hy a table of mortality and interest, which differs

from the standard table, and which is based upon rates of mortality and

interest which correspond more closely than the standard table with the

rates experienced by the company, we will have what Mr. Kilgour calls

the " true surplus."

]\Ir. Kilgour does not propose that this ' true surplus ' should be

distributed to the policyholders, but suggests that it might be taken

into account in making a distribution. This is to be done by allotting

12
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the true surplus to the policies and then reserving the difference between

the true surplus and the surplus shown by the standard table, as part of

the reserve for each policy. Mr. Kilgour does not attempt to show how
the allotment should be made, but from the suggestion he makes it

would appear to be his own opinion that the functions upon which the

allotment depends should be taken from what may be called the true

mortality table.

By a somewhat lengthy process Mr. Kilgour arrives at an expression

following equation number (12) which, he says, is "the quantity which

must be deducted from the true surplus. ... in order to arrive at the

divisible surplus disclosed by the standard reserves adopted." In other

words, this expression is supposed to represent the difference between the

true and ordinary surplus. Xow equation number (9) gives another

expression for this difference, and these two expressions differ by <t [Vn— Vn^

.

The expi'ession following equation (12) ignores this quantity, but as

this is only one year's interest at a very small rate on the difference

between the standard and true reserves, the error involved is no doubt

small and may be disregarded. The fact that the expression following

equation (12) is the basis of Mr. Kilgour's paper, is the reason that

attention is drawn to what appears to be a slight discrepancy in the verbal

interpretation of this expression.

Since the theoretical accuracy of any method of surplus distribution

must depend very largely upon the theoretical accuracy of the allotment

of expenses, for which we have as yet no exact method, it seems doubtful

whether the labor involved in applying Mr. Kilgour's method would be

justified by any difference which would be made in the final results.

The general aim at present seems to be to endeavor to maintain a dividend

scale v.hich gives substantially equitable results, rather that to attempt

anj^ greater refinement whicli would not be understood, and which would

tend to upset the agency forces.

Mr. Kilgour's paper as a theoretical treatise is a useful contribution

to tlie Transactions of our Society and brings ovit an original idea as

to the true surplus earned. A student cannot have too many sidelights

on the important question of Surplus Distribution.

Mr. Tokrey: Mr. Kilgour's paper readj at our last meeting, presents

a method of surplus apportionment based on the true premium and the

true surplus, and at the same time makes the aggregate of the individual

dividend agree with the total distributable surplus, according to the

Standard Reserve Table. The total distributable surplus, according to

the Standard Reserve Table, is, of course, very different from the true

STtrplus which is based on a lower mortality table, and a higher interest

rate than the distributable surplus.

Under Mr. Kilgour's method it is necessary for a company to make a

careful review of their past experience, and to adopt a hypothetical mor-

tality table and rate of interest, Avhich will appi'oximatcly reflect their

future death rate and interest rate. From this hypothetical table, the true
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net pieiniums are calculated, and also the contribution from the true

surplus which each policy must make to maintain the standard reserve.

The sum of all these contributions in any given year added to the standard

surplus, will give the true surplus according to the hypothetical table,

and Mr. Kilgour in his paper shows how these contributions to maintain

the standard surplus, can be calculated at the same time as the Standard

Reserve is figured.

The true surplus, according to the hypothetical table and interest rate,

is apportioned to individual policies, in accordance with the true premium,

with such modifications as may best suit individual companies. It is

necessary, however, to deduct from the true individual surplus each

policy's contribution to maintain the Standard Reserve, as otherwise

the aggregate of the individual dividends would exceed the Standard

Surplus.

From the above, it would be readily seen that a very considerable amount

of additional work is entailed. The calculations of the true premiums

are comparatively easy, but the calculations of the contribution to main-

tain the Standard Reserve would have to be figured from the ground up

for every age, kind of policy, and duration, and would take a large

amount of time and labor.

Mr. Kilgour's plan would work very equitably, provided the company's

actual experience conformed fairly well with the hypothetical table

adopted. If, however, the company had a number of lean years with

losses largely exceeding those called for by the hypothetical table, it

would be necessary for the company to make new assumptions with a new

hypothetical table, and a ncAv set of laborious calculations.

I appreciate, of course, that a certain amount of injustice is done where

no attention is paid to the true net premium in ap^jortioning surplus,

but in view of all the circumstances, I consider that a surplus apportion-

ment based on the general theory of the contribution plan is accurate

enough for all practical purposes, and in making iip the individual divi-

dends, either the two or three factor plan should be followed, whichever

best suits the individual conditions of the company; personally I prefer

the two factor plan.

Oral Discussion.

I\Ir. Hexdersox: There is a peculiar feature regarding this method

which I think may be interesting to the members, although I do not

think many have noticed it, and that is, if this method of declaring

dividends is analyzed very carefully and followed through to all the

results, you will find the final result will be exactly the same as if you

had just computed the contribution from the excess interest, which is

the second column, and the savings from mortality which is the third

column, and distributed the total of those contributions for the existing

policies, and declared the balance of profits as a constant, independent of

the duration of the policy, but varying according to the definite rule for
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the kind of policy and so on. So that it is the contribution method in

another shape and arrives at mathematicallj^ the same result.

Mr. Kilgoub: Mr. President, the purpose of this paper, to elicit dis-

cussion, has been amply justified by the opinions expressed.

Mr. Hann and ]\Ir. Torrey have, I think, rather a wrong impression

of the effect of the method suggested, and I am very glad Mr. Henderson

has spoken as he has. I understood, of course, that it was equivalent

to the contribution method, but what I endeavered to do was to reduce

it from a three factor contribution method to virtually a one factor

contribution method; and my object in working out the tables and

suggesting their use was merely to reduce instead of increase the work

each year. I thought that a set of tables like these when once worked

out would probably last the company very nearly ten years, and that the

annual labor entailed would as a result be materially lessened.

The method, as Mr. Henderson has pointed out, is mathematically equi-

valent to the three factor contribution method, but the annual work

would entail the use of only a one factor contribution method. In addition,

it was thought that the labor involved in the annual determination of the

precise contribution factors would be saved, as the adjustment or cor-

rective function is based upon factors reflecting the experience of a com-

pany over a period of years, and would not, it is believed, require frequent

alteration.
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MORTALITY EXPERIENCE OF YALE GRADUATES, 1792-1901—EDWARD D. MORRIS.

Vol. X, Page 230.

Written Discussion.

Mr. Cole: In presenting liis paper on the Mortality among Yale Grad-

uates Mr. Morris has furnished us with data concerning a class of lives

hitherto uninvestigated, as a separate body, and any new data relating

to the mortality experienced among a particular class of persons distin-

guished from the general population by occupations, extraordinary cli-

matic conditions of the place of residence, or peculiar circumstances of

environment is of interest not only from a statistical standpoint in general,

but for the members of this Society such data may prove of practical

value in furnishing some additional information which may enable us

to deal more scientifically and intelligently with certain classes of lives,

as insurance risks. It is, nevertheless, somewhat doubtful whether any

great reliance can be placed in an experience on college graduates, as

such, except in so far as it furnishes an index of the mortality which may
be expected among professional men and financiers throughout the country

at large. In one respect a body of college graduates is distinguished

from others in the same condition of life in that during the three or four

years of the college course a comparatively large number of the students

engage more or less strenuously in some form of athletic pursuits, which

physically build them up and develop the constitution at a formative

period. How great a factor in increasing their longevity this would

prove to be, it is impossible to determine, although it is highly probable

that some favorable efi"eet is produced, for in the Experience on Yale

Athletes from 1S55 to 1904 presented by Messrs. Gaines and Hunter the

ratio of actual to expected deaths by the American Table was 44%,
whereas the corresponding ratio on Y'ale Graduates, exclusive of the

graduates of the Medical School, over practically the same time as given

by Mr. Morris was 76%, which tends to show that athletics are decidedly

advantageous.

In arranging the data for an experience of the character presented

by Mr. Morris, which difi'ers from that of a life office or of the population

of a given district in that all the lives come under observation at a fixed

time of year and remain until death, as the author of the paper points

out certain assumptions may be made for determining the ages at which

the deaths should be entered which will obviate the necessity for recording

the exact dates of birth and death, thus greatly simplifying the prepar-

ation of the experience without vitiating the accuracy of the final result.

We are indebted to Mr. Morris for the time and labor he must have

expended in obtaining and preparing the data comprised in this Experi-

ence of Yale Graduates and for the opportunity aff'orded to compare with

well known tables lives of this class, which, while not actually selected

by medical examination, may be expected to show a mortality much more

favoi'able than the average population on accoimt of their superior en-

vironment and social condition.
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Mb. J. K. Goke: This paper might in a way be considered as the mor-

tality experience of a group of men selected from the great mass of the

general population solely for the reason that the fact that these men

happen to be graduated from the same college made the compilation of

the experience possible.

It cannot be said that the experience as a whole is that of a particular

social class, but rather of a gi-oup of men so situated financially and

socially that the conditions under which they would be apt to live would

be better than those under which the majority of the general population

lives. This ahso applies to the academic class group, by far the largest

of them all. On the other hand, it is perhaps a safe assumption to make

that the majority of those who were graduated from the law and medical

schools, and especially this latter, were or are now engaged in tlio legal

and medical professions.

Graduates from the scientific school are probably somewhat more likely

to turn to other callings than to those for which they fitted themselves

at the school. With this in mind, one would hesitate to rely too much on

the experience in this group as a trvie indication of the probable mortality

among engineers, chemists, architects, etc.

Harald Westergaard, in his monograph, " Die Lehre von der ]VIortalitaet

und Morbilitaet," after pointing out the numerous causes that affect the

mortality in any group of men, says that the art of the statistician

should be to so specialize in his investigations that by a process of filtra-

tion, as it were, he would be able to show the effect the fewest possible

causes have on the mortality.

The need for this kind of specialization is of particular importance

when the practical requirements of a life insurance company are to be

the object of an investigation. The investigation of the mortality ex-

perience under consideration does not conform with this view to any

practical extent with the possible exception of the experience in the medical

and legal groups. The former of these is valuable in that it furnishes

additional evidence in support of the general impression, based on earlier

investigations, that members of the medical profession as a class experi-

ence a high mortality. The ratio of actual to expected deaths in the legal

gi-oup is not as high as in the case of the academical group. This, how-

ever, is in accordance with what might b^ assumed inasnuich as the

academic group approximates the general population to a greater extent

than a group of members of the legal profession.

It is noteworthy that the scientific group exhibits the most favorable

experience of all the groups. If it is safe to assume that the majority

of the members are engineers, the reason for the lower mortality might

perhaps be that engineers as a rule lead an active out-of-door life, while

lawyers as a rule lead sedentary lives.

If it were possible to ascertain accurately the number of those who,

gi'aduating for a certain profession, remained in that profession until

death or until termination of the experience, there is hardly a doubt but

that tlie experience in the professional groups would gain immensely in
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value. So long as such additional knowledge is not forthcoming more or

less uncertainty is bound to exist where any conclusions are drawn from

the experience in such groups as the legal and scientific.

The most valuable experience with this objection in mind is probably

that of the medical group. It is perhaps safe to assume that the per-

centage of the graduates here who chose other vocations than that of

physician or sui-geon is so small that for all practical purposes it may
be ignored. A return for the investment and time spent in acquiring a

medical education can be had in few other ways but by the actual practice of

the medical profession. To choose some other occupation would in the

majority of cases involve too great a sacrifice. This group, therefore, more

truly than any of the others, exhibits the effect of occupation and as such

may be considered of practical value for life insurance purposes.

The copy of the card used in arranging tlie data shows that the occupa-

tion of each graduate has been given. This would allow specialization

along more practical lines than has been done.

The experience of the academic class cannot be looked upon in any other

way than as an experience among men the greater part of whom live

under better conditions of life than a group chosen at random from the

general population. This experience agrees with others of a similar

nature that have been made from time to time, as well in general life

insurance experience as among certain social classes where data were

readily available.

Interesting data bearing upon the mortality among niembers of the

so-called liberal professions are contained in the Supplement to the Fifty-

fifth Annual Report of the Registrar-General of Births, Deaths and Mar-

riages in England, Part II, London, 1897. They are based upon the census

of 1891 and comprise the deaths that occurred during 1890 to 1892, in-

clusive. The following table shows this experience:

Mean Annual Mortality of Males per 1,000 in the Three Years,

1890, 1891, 1892.

65 and
Profession. 20-25 25-35 35-45 45-55 55-65 over

Barristers and Solicitors, 2.8 5.3 10.7 17.7 34.5 111.7

Barristers' and Solicitors' Clerks, 5.6 7.9 14.7 24.3 38.5 107.3

Physicians, Surgeons and General
Practitioners, 5.8 6.7 14.9 21.0 34.2 112.4

Total Male Population, 5.6 7.8 13.0 21.4 39.0 103.6

The legal profession has a comparatively low mortality as compared

with the total male population. Clerks in lawyers' offices show an un-

expectedly high mortality at most ages, even exceeding that of the general

population. This, as will be seen, is to a certain extent in conformity

with the experience among graduates of Yale Law School, which shows

a higher mortality than the scientific group and approaches that of the

academic group.
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The mortality among members of the medical profession is, as in all

experiences, comparatively high.

Investigations into the mortality by professions have also been made
on the basis of the French census and on the vital statistics of Paris.

The results support the deductions made from the English experience.

With all this in mind it would seems that the Yale experience, in the

form in which it is presented in the paper under discussion, has its chief

claim to consideration in that it further substantiates the correctness

of impressions gained and conclusions drawn from earlier and more spec-

ialized investigations. From any other point of view one must concur

in Mr. Morris' own estimate, that its value is chiefly historical.

I should like to close by repeating the last paragraph of some comments

I made in 1905 on a paper presented to the Society in May of that year,

by Messrs. Gaines and Arthur Hunter, entitled, " Mortality Among Ath-

letes and Other Graduates of Yale University: "

While a study of tlie mortality of college graduates is certainly inter-

esting and instructive, it is doubtful whether such a study would be of

direct practical value to life insurance companies. It is true that a large

body of college graduates might be considered to be representative as to

vitality of the so-called better class of lives in general. Nevertheless,

they would, in fact, represent only a small part of the risks carried by

a life insurance company. Gathered from localities differing greatly as

to climate and other important conditions, they form during a brief

period of four years a comparatively homogeneous group. For the re-

mainder of their lifetime their environment and general conditions are

as various as can be imagined. As compared with all the factors affect-

ing human life from birth (and even before birth) until the time of enter-

ing college, and as compared with all the factors affecting human life

after graduation, the influences of the four college years upon longevity

do not seem important enough to give any special significance to a mor-

tality experience of college graduates as such.

Oral Discussion.

Mr. Moir: The point that Mr. Gore made about the Scientific School

was one that impressed me a good deal. Fqt some years back it has

seemed to me that the mental characteristics of people have considerable

weight in determining the mortality they experience, and men who are of a

scientific disposition are usually careful in their mode of life, moderate

and thrifty; they look to the future. I think such men have better pros-

pects of longevity than men who have a little more of the gambling

instinct in them.

Mb. ]\Ioreis: The object of this paper has been not only to establish

an interesting table of mortality of the graduates of a representative

American university, but also to establish data for comparisons of a much

broader scope. It has been attempted to determine if possible the experi-
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eneo of a purely American group of men chosen under conditions some-

what difierent from tliose that would be found in a life insurance

company. While in such a group there has been no selection from a

medical examination standpoint, it is hoped that the results found can bo

used in the future for comparison with such ultimate tables as may be

derived on American lives, especially so when we consider that there is

to-day no table of mortality which portrays by itself the mortality of the

United States and Canada. We all know how wanting our American

Table is in this respect.
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MORTALITY TABLE FOB FEMALE BENEFICIARIES IN SURVIVORSHIP ANNUITIES

CHRISTIAN JENSEN.

Vol. X, Page 253.

Written Discussion.

Mb. Bradshaw: We are deeply indebted to Mr. .Jensen for the prepar-

ation of a novel mortality experience. It has sometimes been hinted,

that in view of the wide range of investigations made, the numerous ex-

periences developed, and the frequent and careful consideration of actuarial

problems, there is little opportunity for the presentation of papers bear-

ing upon new phases of problems already mooted, or original questions.

Mr. Jensen, in his paper, has contributed evidences in support of the

view, and made it unmistakably clear, that in the investigation of many
important actuarial problems we are merely on the threshold. One who
blazes out a road into these fruitful and unexplored provinces and beckons

others to follow, has done much to deserve our gratitude.

The author has placed before us a mortality experience, monetary and

other tables derived therefrom, based upon tlie lives of female beneficiaries

in reversionary annuities (improperly termed by him siD'vivorship an-

nuities) granted by the Danish States' Life Insurance Institution. Only

Danish female lives enter into the experience; the period of observation

was 1842-1900; only observations above 40 years of age, in which the

total number of deaths was 4,041, enter into the graduation; the gradu-

ation has been performed by ilakeham's formula; lives are observed; the

total number of years of risk was 281,151; and the number of actual

deaths, 4,900.

The special objects which Mr. Jensen appears to have had in \new were

(a) to secure a table which would exhibit the mortality among female bene-

ficiaries in reversionary annuities, and (6) so to gi-aduate it that it

might be employed in conjunction with Mr. Hunter's Makehamized Amer-

ican Exijerience, and so facilitate the determination of premiums and

reserves for reversionary annuities.

Several questions naturally arise in a consideration of the subject.

How does Danish female mortality compare ^Tith like American mortality?

If there is a wide difference, then it is only natural to infer tluit the

table would not be of material service on this Continent. In the absence

of any definite information, I am inclined to the view that there is not

a wide difference in the respective rates of the two classes.

The period of experience, 1842-1900, cannot be regarded as very recent,

and consequently does not reflect the mortality now prevailing. It is an

established fact, that marked improvement has taken place in mortality

within the past sixty years, and this is especially true in respect of

female mortality—and even more especially in respect of female annuity

mortality. This fact is confirmed by the present investigation of Mr.

Jensen; he says, "the mortalitj' in 1842-1880 was much heavier than in

1880-1900. The actual deaths in 1880-1900 agree well enough with the
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expected deaths, and tlic mortality in this period may be expected to be

reproduced approximately in the future."

The paucity of the material will also be urged against the experience.

The difficulty of obtaining the data respecting any great body of lives

upon which to base an experience of the particular class under consider-

ation, must be apparent. The same difficulty has been present in most

of the ordinary annuity experiences.

The result of the graduation for ages above 40, when considered from

the standpoint of general regularity of the rates deduced; the approxi-

mate agreement in the whole number of deaths; the smallness of the

accumulated deviations and the frequency of the changes in the signs

from positive to negative; the visual tests, must, on the whole, be regarded

as satisfactory.

Assuming that there is a close agreement between Danish and Amer-

ican female mortality, does the resultant mortality table reflect a rate

of mortality' which is likely to be experienced in actual practice? The

particular annuity—reversionary annuity—is one which is not commonly

purchased on this Continent, either by annual or single payments. The

continuous instalment policy, however, involves the reversionary annuity

feature, and this form of contract was popular, and is still so, in certain

companies. The reversionary annuities gi-anted by the Danish Govern-

ment presumably provide for the annuity to come to x, the wife, after

the death of y, the husband; consequently, two distinct mortality ex-

periences enter into the computation. Such a contract would appeal

most strongly to a couple if the husband were a defective life and the

wife an unexceptionable one. A medical examination of the husband would,

of course, be a necessity. At this point. Table VI may be considered. It

sets forth the relative mortality of three classes of Danish female lives

in the Danish States' Life Insurance Institution, as follows:

* Insured lives, 98% of expected.

Beneficiaries in reversionary annuities, 88% " "

Ordinary Annuitants, 79% " "

It will be observed that the mortality is heaviest among the insured lives;

and that among beneficiaries in reversionary annuities the mortality is

lieavier than that experienced among ordinary annuitants. These results

are what might be expected. It is questionable, however, if just exactly

the same ratios would apply on this Continent, or if the mortality among
the beneficiaries would not be found to approximate more closely to that

among ordinary annuitants. I am strongly inclined to the view that the

husband would not elect such a form of contract if he did not believe that

*(It is quite significant to note that the actual mortality among female insured lives is prac-

tically up to the expected. It would be interesting to know how the actual mortality in respect

to male lives in the same institution compared with the expected, in order to determine the

relative mortality among male and female lives.)
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the beneficiary was a first-elass life and would likely live to enjoy the

advantages of the provision made many years after his death.

The author points out that no previous mortality experience has been

developed on the lives of female beneficiaries under reversionary annuities;

consequently, it is impossible to make a comparison of the rates of mor-

tality submitted with those deduced from any other similar observations.

The nearest approach to such an experience is that relating to female

annuitants, and it will therefore be interesting to observe how the repre-

sentative modern tables compare. Perhaps one of the best methods of

making such a comparison is to tabulate the curtate expectation of life.

This has been done for the following:—

(a) British Government Female Annuitants, 1883.

(
b ) Jensen's Female Beneficiaries in Reversionary Annuities.

(c) British Offices L. Annuity Experiences, Female, Old and New.

(d) British Offices L. Annuity Experience, Female, Xew.

(e) McClintock and Weeks, Female.

Curtate Expectation of Life according to
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reasonable to assume would follow, I would favor the o'-^^'^ tabic for y

and the O^"^^ table for x, thus:

—

'[.'/]
I
[>] 'W 'r.'/]w

and

Digressing from the immediate subject of the paper, it is well known
that the ordinary annuity business of life companies, on this Continent

and in Great Britain, has not been altogether satisfactory. The causes

are to be found in the superior mortality of annviitants and the decline

in interest rates. Within recent years, many of the life companies have

revised their rates, adopting the most recent mortality experience and a

3%, and in some cases a 2%%, interest rate. It is questionable if

Canadian life companies, perhaps on account of the few annuity trans-

actions entered into, have fully realized the change which has taken place.

I have averaged the annuity rates of six representative Canadian com-

panies for decennial ages commencing at 50, and placed beside them for

comparison the net rates according to the o'^""^^ and O^"-'^ Tables of

Mortality and interest at 3^2%, loaded 5%:

—

Average Male annuity Aver. Female an-

rates for 6 Canadian 0>^""'] 3i % nuity rates for 6 O^"-''^ 3*%
Age. companies. loaded 5%. Can. companies. loaded 5%
50 1387 1433 1523 1538
60 1072 1096 1191 1227
70 753 758 829 855
80 505 467 552 520

When it is remembered that the only gains which a company is likely

to experience in annuity transactions are from interest, the above corj-

parison becomes very significant.

Mr. Strong: The interest of this paper lies both in the graduation of

the table and in the experience presented. The graduation is an example

of the use of the highly scientific method of least squares to determine

the Makeham constants, and we are indebted to Mr. Jensen for presenting

in the pages of the Transactions an explanation of this method although

it had to be in a connection where a rougher determination of the constants,

such for instance as is explained in the Text-Book, would have been en-

tirely satisfactory for practical purposes. In the use of so scientific a

method the practical side has not been forgotten, for the same valvie of

c was chosen arbitrarily as is used in the Makehamized American Table

so that the two tables may be used together for the two classes of lives

in the reversionary annuity. This is especially to be commended where,

as in this case, such a value of c is sufficiently close to the true value as



560

to cause no important distortion of the curve, since the use of the table

for practical problems depends entirely on the ability to combine it

with the Makehamized American. Quite complete derived tables have been

prepared both for the Statsanstalten experience alone, and for it in

combination with the Makehamized American; it is unfortunate that

these are all on the 3^/4% basis, when so many of the American companies

would wish 3% tables for rates in case they should adopt Mr. Jensen's

table.

A more important question in discussion than that of graduation and

the preparation of derived tables, is whether the lives under observation

in this experience were sufficiently similar to American female reversionary

annuitants to make the mortality table suitable for adoption here. As
there are no data from American companies and as Mv. Cumming's sta-

tistics from British companies are both meager and from a country where

conditions are different, there is little to rest an opinion on except general

considerations. As a starting point we may postulate that no table should

be adopted as a standard until at least a positive probability is established

that it is a proper one for the class of lives to which it is to be applied.

It might be thought that the fact that all lives considered are of the class

of female beneficiaries imder survivorship annuities establishes such a

probability, but this seems to me not sufficient when we take account on

the other side of such considerations as:

(a) The experience is entirely Danish and there is no reason to believe

that Danish and American female mortality in the same class of lives,

are approximately the same; on the contrary what we know of Scan-

dinavian mortality indicates the opposite.

(&) The effect of a fairly strong selection against the company appears

in this experience. Modify the selection and, even though the lives may
be from the same class, a different table results. Selection for or against

the company in respect to a certain form of policy depends upon the

mental attitude of the insuring public towards that policy. This mental

attitude may depend upon racial characteristics, upon surroundings and

manner of living, and even in a case like the present upon the attitude

towards w'omen. From the experience of Statsanstalten we should con-

clude that the applicants for survivorship annuities had a considerable

regard to the prospects of longevity in the -Jbeneficiaries, that is to what

was to be gotten out of the company, but not as sti-ong a regard as those

taking annuities on their own lives. Mr. Hunter's investigation into

American annuitants has shown how strong the selection can be here when

exercised on what is ordinarily regarded as a business proposition. If

the survivorship annuity is regarded in the sanie way we should expect

a strong selection against the companies, probably stronger than the

Danish experience shows. If, however, another view of this form of

policy is taken, the view that it furnishes a safe living income for the

beneficiary who is unable to properly look out for herself in business

affairs it may be taken rather for those who are feeble or in poor

health, thus turning the selection to favor the companies. I personally



561

know of a few eases in which this latter view was the one leading to the

selection of the survivorship annuity, and I am inclined to think it is

rather common. In any case I do not think the same measure of selection

will prevail among a population having American ideas as in Denmark,

and if this is so a quite diflerent mortality will probably exist.

A convincing determination will be reached only when a sufficiently

large American experience has been collected, and I am aware that such

an experience may perhaps show the theories I have advanced to be wrong;

nevertheless I think they are justified in the present state of our knowl-

edge. I regret coming to such an opinion, for the great service Mr. Jensen

has done us in presenting this paper would be much increased in value

could we without question adopt tlie table as a standard for female

reversionary annviitants.

I have learned that Mr. Jensen's choice of a c corresponding with Make-

ham's American table, has been criticised. It seems to me that the most

practical point in that table really to make his results useful was the

choice of that c, to correspond with the Makeham's experience. If the

table is to be useful at all to us to apply to practical probleras, it will

be in combination with the Makeham's table, and if the c were taken

at any other value than that of Makeham's we should have great diffi-

culty in making the combination, whereas we all know that the same

value of c, being chosen and the two tables graduated by the Makeham
formula, the two can be used together for general revision with very little

difficulty.

Mr. Nichols: If properly understood, there seems no good reason why
the survivorship annuity should not be in demand for that large' class of

cases where the sole object of the insurance is to secure a life income to a

dependent surviving beneficiary. Such are all those cases wiiere a man,

having no children or direct heirs in whom he is concerned, desires simply

to protect his widow or some dependent relation in case of his death.

It is the cheapest form of insvirance for this purpose. The chief reason

for its unpopularity is because if the contingencies result unfavorably,

little or nothing may be realized from the investment. Hence continuous

instalment policies are generally substituted. But the former is both

cheaper and more naturally adapts itself to the object in view. Its lack

of popularity is a part of that psychologic feature of the business whicli

leads the investor in life insurance to seek an ultimate certain cash

return for his venture, rather than a conditional return, even though the

latter maj^ be larger in amount and better accomplish his object. There-

fore, Avhatever added knowledge can be secured regarding the value of

female life for this purpose, is of material interest and Mr. Jensen has,

it seems to me, done a useful service in thus investigating and tabulating

the experience of this Danish institution. More than this our knowl-

edge of female insured lives is by no means on a par with that of males.

From all the experience that has been obtained, it would seem that

selective conditions exert a much stronger influence and without their
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knowledge, tabular statistics are much more apt to be unreliable. As
Mr. Macaulay once remarked, the most important feature regarding tables

of female mortality is apt to concern the question of their safety for the

purpose for which they are used and this Danish table seems to me a

decidedly valuable addition to those which we possess.

Regarding the method employed on its construction, I am heartily in

accord with Mr. Jensen that not only for the particular purpose named,

but for any purpose, its adjustment by iSIakehara's law adds much to its

value, provided that law adapts itself to the purpose. That it has done

so with sufficient general accuracy here would seem to be shown by the

extent and general distribution of the errors. From a purely theoretical

standpoint, I am not sure that his method of applying Makeham's law

or its results would be deemed the most accurate. He has adopted the

Danish principle of determining two of his constants by dealing with the

weight of observations on the theory of least squares, rather than the

more familiar British methods. Poncair6, the celebrated French mathe-

matician, once said that the ordinary man accepted the arithmetical mean
as the true average because he believed it was sanctioned by the mathe-

maticians and the latter, in turn, accepted it because they believed it

represented the common sense view of the ordinary man. As a matter of

fact, the method of least squares, which is the biittress on which the

ordinary arithmetical mean rests, is only one of a number of means whose

legitimate use depends on the character of the statistics and the object

aimed at. This legitimate use is usually confined to those cases where

a single correct value is assumed and variations from such value are to

be regarded as accidental fluctuations governed by the ordinary law of

error. In such case, it is easy to vmderstand, apart from mathematics,

how deviations from the truth may lose their weight in proportion to the

square of their departures. The area as we depart from the bull's eye

of a target, within which a shot may fall, increases as the square of the

departure and we have an equation of the second degree. When these

departures are merely lineal in their character, the equation reduces to

one of the first degree or the familiar arithmetical mean. But we as-

sume there is a single fixed bull's eye to be determined. On the contrary,

when the thing sought for does not require this assumption of a single

correct value, the principle does not apply. A mean of annual tempera-

tures gives no correct idea of a local climate. It is a mere ideal from

which nothing can be predicated. The statistical deviations of tempera-

ture are far too wide for such a grouping. We need to know the charac-

ters of their deviations, their frequency and extent. Relative monthly,

or even daily averages, with other departures, may be needed. We natur-

ally ask for groiipings which will show the various central temperatures

about which the observations tend to concentrate and the measure of

their departures from such central temperatures in order to a comparison

of climates.

So I am disposed to doubt whether in a case like the present, the

Danish method of determining the value of the constants by the doctrine
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of least squares, is theoretically the best, such might be the case on the

assumption that INIakeham's Law would accurately represent the experi-

ence if the observations were sufficiently numerous. l?ut virtually the

assumption here is that the law itself is a mere approximation which,

if properly applied, will furnish results that are sufficiently near the truth

for practical purposes. In this case, it seems to me that the deter-

mination of the constants might pei-haps better be made from the con-

struction of equations based on ages so selected according to experiment

and judgment as to furnish the best practical approximations and the

method of constructing such equations might well be regulated by simi-

lar considerations as seems to have been the case among British Actuaries.

In this connection, too, tlie arbitrary adoption of an American value

for log c would seem to mitigate against the theoretical accuracy of

the table. I believe I was the first to determine the value of this log

in the ease of American observations in an analysis of the crude experi-

ence of the Mutual Benefit some thirty years ago. I then called attention

to the noteworthy fact that while in the case of European observations

that value did not differ much from .04, in our own it amoimted to .045,

showing a distinct modification of the law of life in America, as compared

with that of Europe, a modification which can be clearly observed by a

comparison of the mortality curves of the two countries, when our own
are adjusted without prejudice to preconceived ideas. Log c is the deter-

mining factor of the pressure of age on vitality or of the wearing out of

life. B is simply a coefficient of that factor, while A is a mere I'epre-

sentative of accidental causes common at all ages. It was a decided

gratification to me to find that Mr. Hunter had found a corresponding

value of this important log in Makehamizing the experience of the Amer-

ican table. My apprehension is that ]\Ir. Jensen would have found the

correct value of c to correspond with the ordinary European observations

and if so, the deformation of the curve by arbitrarily adopting the Amer-

ican value can only be partially corrected by determining the values of

the other constants on this assumption.

All this, however, is merely a theoretical criticism in a case where an

approximate value of these annuities was all that was called for. The

comparison of actual and expected deaths with the deviations of the latter

would seem to show a sufficient correspondence for the purpose in hand.

The important question is the reliance which can be placed on the table

for practical use. In view of the wide differences that have been observed

in female mortality, security should be a prime consideration coupled

with a fair degree of accuracy. It seems that in the case of this insti-

tution a verj' marked difference exists at the younger ages between the

earlier and later years of the experience. Apparently this must be

chargeable to a difference in the selection against the institution which

wearing out after middle life the two are in closer agreement. The con-

stants used, as I understand, were derived entirely from the experience

above forty on the assumption that they sufficiently expressed the mortality

below that age, because the results fairly harmonized with the actual

13
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mortality at younger ages, as sho^\^l by the later experience, though the

latter was comparatively small, while the earlier and much larger ex-

perience showed a much heavier mortality. Evidently this tends to im-

pair confidence in the results for younger ages, and weakens the value of

the table at that age for insurance purposes, while it renders it safe for

annuities. It is true, that beyond the age of 20, the Makeham formula

has been found applicable, but the values of its constants have been

modified by the incorporation of the younger ages. But again for prac-

tical purposes as an annuity table, this need not in this case be a matter

of serious criticism. The comparison of the experience in this office, on

wliole life policies, survivorship annuities, and ordinary annuities, above

the age of fifty, shows a consistency between the three regarding the

natural effect of selection which goes far to sustain the table as a fair

exponent of Danish life. That it is likely to prove a fair exponent also

of life in America, however, is a difi'erent proposition. Comparing the

mortality in this case with that on French annuitants and that of Mr.

McClintock's Table for female annuitants, there is a parallelism between

the two former that at once suggests a European mortality curve, differing

in some important respects from that of America, as well as being generally

in excess of the latter until middle age had passed. This is seen by a

comparison with the tables furnished by Mr. Weeks in commenting on

the Table of Mr. iMcClintock in the 6th volume of the Transactions and

also by Mr. Macaulay in the 4th volume of the Transactions. Those

essential differences are a much lighter mortality at the younger ages

in the case of the American observations, gradually approaching that of

the other, then nearly assimilating \vith it, as the older ages are ap-

proached and afterwards again falling below. It is in kind the same

divergence that exists between the American and Actuaries Experience,

tliough exceeding it in amount. The presumption seems strong that

during those ages, which are most important, the Danish experience

differs somewhat widely from that which miglit be anticipated here. This

departure, too, is in the direction of an excess of mortality, making the

Table a hazardous one on which to rely, with our present knowledge, for

the purpose of granting even survivorship annuities. I entirely concur

with Mr. Jensen, that a special table should be used for female bene-

ficiaries, rather than the Makehamized American Experience. All the

reliable observations that we have, strongly suggest that the mortality

among female annuitants is not only essentially different from that among

males, but is liable to be more largely modified by the conditions under

which the observations are made. For practical use, I should regard

Mr. McClintock's Table in the present state of our knowledge to be not

only safer, but presumptively more nearly in accord witli the expected

facts even in ease of survivorship annuities.

But Mr. Jensen's investigations are none the less important in throwing

additional light on a subject, which is so imperfectly understood. A com-

parison of the male and female American annuity experience shows how

>vide apart are likely to be the conditions regulating the mortality of
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the two sexes. It is important that whatever table may be used, should

be fair as well as safe and to properly judge of these factors, every ex-

perience like that presented by Mr. Jensen, has its value. But I should

be disposed to regard the probable differences in the experience to be

looked for in the two countries as outweighing any gain resulting from

the fact that it has been deduced from survivorship beneficiaries. The
paper has a special value, too, as illustrating the method deemed scien-

tifically the most accurate by Danish mathematicians for the determin-

ation of the Makeham constants. I have already pointed out why I am
disposed to dispute this view as one of universal application, though cases

may frequently arise in w^hich the application of the law of Makeham to

the statistics is so close that" the principle of least squares may be ex-

pected to give the most accurate results.

Mb. Welch : Mr. Jensen's paper on " A Mortality Table for Female

Beneficiaries and Survivorship Annuities " is a very timely offering to

this Society. In recent years the introduction of the " continuous in-

stalment " or " continuous income " policy and of " reversionary annui-

ties " (the latter under the title of "survivorship annuities") has brought

home to the actuary the necessity for some tables combining the mortality

on an insured life with that on an annuitant.

Having tried to use existing tables, formed from the experience en-

tirely on insured lives or entirely on annuitants, by making various ad-

justments in the same, and having foixnd them to yield results far from

satisfactory, I turned to Mr. Jensen's tables with more than usual interest

and that others may judge of their value from the comparisons which I

made I give the results of my own investigation.

First of all, I assumed that a company would not care to have a large

number of annuitants the premiums and reserves for which were to be

formed from the American Experience Table. This would be especially

true with annuitants at the older ages, and it would be for the benefit

of older men and women that reversionary annuities would usually be

taken.

Neither did it seem quite fair to assume the mortality on these annui-

tants to be as light as had been experienced among those who voluntarily

purchased immediate annuities at the upper ages. I was forced, therefore,

to look for an annuitant table which would show a mortality something

lighter than that of the American experience and something heavier than

that of the immediate annuity tables. How far ]Mr. Jensen's table satis-

fies this need can be estimated by comparing the premiums for immediate

annuities formed on his table with the premiums for such annuities formed

on other well known tables. I therefore give a table showing the premiums
for an annuity of $100.00 on the American Experience Table and on the

British Ofl&ces' Annuitant Table both by the select and the ultimate and

on the male and the female life.
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Single Premium for Life Annuity of §100.00 on SJ Interest Basis.

British Offices British Offices

(Select) (Ultimate)

Age. American Experience.

20 2014.

40 1645.

60 1003.

80 344.

85 208.

British Offices

(Select)

Age. Females.

20 2072.

40 1704.

60 1169.

80 495.

85 369.

Males. Males.

2050.
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for a $2,000 twenty instnlmont ordinary lifo policy in order to have tiie

rate for the so-called "continuous instalment" policy.)-

Insured
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STAFF PENSION FUNDS WITH SPECIAL REFERENCE TO A RETIREMENT FUND

FOB UNITED STATES CIVIL SERVICE EMPLOYEES—BENEDICT D. FLYNN.

Vol. X, Page 275.

Written Discussion.

Mr. Grow: Although Mr. Flynii states that the idea of providing

for the aged poor of the state, and for the old and faithful employee, has

not yet seriously taken hold of the American people, there is no doubt

that the subject is attracting considerably more attention than it did,

say, ten years ago; quite a number of the large railroad systems, and

some of the larger corporations, during the time having made some

provision for staff" pension funds. Many cities have also adopted some

form of old age pension plan in connection with their Police and Fire

Departments, and, in some instances for the teachers in the public schools.

The daily papers contain frequent news of legislative acts to enable

savings banks and other semi-public institutions to pay pensions to old

employees whose long service entitles them to some consideration.

Within the past two weeks we have read in the daily newspapers

of the presentation, in the British Parliament, of an old age pension

plan, but the most notable example at the present time of a pension

scheme in active operation is that of the Army and Navy plan of the

United States Government. These plans as well as pensions to employees

of the Police and Fire Department, Public Schools and other public or

semi-public institutions, in most instances do not contemplate payment

out of a fund accumulated from the contributions of the employees, but

are more in the nature of an annual public tax. The administration of

such pension schemes does not therefore require the solution of any com-

plicated actuarial questions.

Pension plans which are to be supported by the contributions of the

employees are bound at the start to be more or less of an experimental

nature and it would seem that for practical purposes such plans should

be as simple as possible. Owing to the fact that very few employees

look with favor on any plan that obliges them to part with their con-

tributions to the fund if they sever their connection with tlicir employer

before reacliing the age at which the pension is payable, the Savings

Bank feature would seem to be almost essential to any scheme in order to

make it attractive to the employees; but as savings banks already exist

in great numbei-s as separate and distinct institutions, old age pension

plans should contain some other attractive and distinctive features of

their own.

One of the principal difficulties in the way of inaugurating a successful

pension plan is to make some adequate provision for those who have

already grown old in the service and who have therefore nearly reached

or already reached the age of retirement. If the pension plan depends

entirely upon the contributions of its members, there is no practical way

of providing for these older members, excepting to charge the younger
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members with more than their respective shares of the cost. The younger

members, however, will not consider it fair to make them pay, not only

the cost of their own pension, but also the heavy excess required to meet

the payment of the pensions to the older members who are nearing the

age of retirement; and, as the younger members usually far outnumbsr

tlie older ones, any attempt or plan to assess this extra cost upon the

younger members will result in dissatisfaction among the majority of the

members.

The efl'ort of the United States Civil Service Retirement Association

to find some practical solution of a Staff Pension Plan depending upon

its members for support, furnishes a very good example of the difficulty

just mentioned. In the early part of 1902 the Executive Committee of

the United States Civil Service Retirement Association of Washington

wrote me with regard to a plan to enable them to formulate a petition

or bill which they were preparing for the consideration of the United

States Congress. The matter was taken up, and the work was done

after office hours by employees of the Mathematical Department of the

New York Life Insurance Company, under the direction of Mr. Artluir

Hunter and myself. Tliere were no direct practical results from this

work, because of the fact that, after careful consideration of our reports

the cost was found to be so great, owing to the large number of old

employees, that the plans then under consideration did not meet with the

appioval of the great body of Government employees.

Since 1902 the United States Civil Service Retirement Association has

considered the matter of old age pensions from many standpoints, and

has received advice from a number of actuaries regarding the same, but

there seems to be no effectual solution of the question unless the Federal

Government will consent to make a contribution to the fund sufficient

to meet the cost of retirement, when they reach the age of retirement,

of the members who are already 45 years of age or more.

The difficulty experienced by the United States Civil Service Retirement

Association in finding some solution of the question of providing for those

members who are within fifteen years or less of the age of retirement,

miist also be faced at the inaiiguration of any staff pension plan, but,

in that class of Government pensions where the entire cost of the pension

is met by public taxation, the question of providing for the older mem-
bers does not present such a serious difficulty, as in the other class of

cases where it is desired to provide staff pension funds to employees of

corporations, commercial houses or banks. If at the inauguration of the

plan the provision for the older members must be made by assessing the

cost against the younger members, the plan in my opinion is doomed to

failure, because it is a well known fact that, owing to the small salaries

received by clerks in general it is almost impossible for them to effect

any material saving from their income. In case of the death of the

employee the employer oftentimes feels called upon to make at least some

temporary provision for the employee's family; it therefore follows quite

logically that at the outset, at least, employers should do their part
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towards meeting the extra cost due to the older members, and if the plan

appeals to them in other respects, employers are not likely to raise any

serious objection to this, as it is simply another method of providing for

those employees who have served them for a long period of years.

Any plan, however, which contemplates nothing more than a provision

for maintenance of the employee in old age, after a long period of service,

lacks some very essential elements. The plan should also include some

provision for the family in case of death while in service, and, if possible,

some return to those employees who after having contributed to the fund,

leave the service before reaching the pension age.

Actuaries in dealing with this subject are apt to prepare plans which

are ideal for the protection of the employer from their standpoint, but

experience shows that these plans have to be frequently modified to suit

both the employer and employee. We can, therefore, profitably investi-

gate the pension plans which have been actually put into effect in

various corporations, in order to get the employer's idea of what is the

most suitable kind of plan, instead of the actuaries' idea.

The three types which will be suggested for viewing the subject from

this standpoint, are:

—

1st. From the standpoint of an insurance company, which, at the

request of its agents, prepared a plan supposed to be specially

suitable for employers. Tliis plan was prepared after discussing the

subject witli many employers and with many of its agency men.

2nd. From the standpoint of the Government of Australia.

3rd. From the standpoint of a large New York corporation which

has successfully operated the scheme for the last 15 years.

The first tliought which occurred in connection with the Life Insurance

Company's plan, was that the price should be low. In order to make the

price as low as possible, it was thought desirable to eliminate all sur-

render values and investment elements if the policy should not be carried

to maturity.

Policies were not issued at ages over .55. The face amount of the

insurance was payable if the insured died at any time before the anni-

versary when his nearest age would be 61, and the premium was payable

in full until the same date. At that date the insurance and the pre-

mium were both reduced one-tenth, and were reduced by the same

amount each year successively until at the anniversary nearest the age

of 69 the insurance for the next succeeding year was only one-tenth of

the original amount, and the premium was only one-tenth of the original

premium. One year later (that is, when the Insured would reach the

anniversary nearest the age of 70) the insurance ceased. No more pre-

miums were payable and the insured thereupon received the first annual

payment of an annuity to continue for the rest of his lifetime; the

amount of the annuity being derived from the surplus earned by this class

of policies was not guaranteed, but the policy provided that the annuity
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would be the s.ame per thousand of insurance for all persons reaching

the end of their insurance (i. e., the anniversary nearest the age of 70)

in the same calendar year, regardless of the calendar year in which they

originally insured, or the age of tlie insured at issue. On the assumption

tiiat the rates of mortality, expense, interest and lapse which the com-

pany was then experiencing would continue, the amount of such annuity

would not be less than $30. for each $1,000. of insurance, but, as stated

above, the amount of the annuity was not guaranteed.

As one of the main features of this plan was to make the cost as low

as possible in relation to the benefits, it left a rather small margin for

expenses, and therefore the commission to agents was small, and in order

to provide for the annuity at the age of 70 it was necessary to cut out

all surrender values and everything else not necessary to carry out the

principal objects of the plan which were insurance for the family in ease

of death, and annuity for the insured if he should live to age 70. The
elimination of the surrender values took away one of the prominent

savings bank features, which, as already mentioned, seems to be essential

if any plan is to be popular and attractive to the persons who make up
the class to whom staff" pension fund plans apply; this essential feature

being the ability to withdraw the whole or part of their own contribu-

tions if they sever their connection with their employer before reaching

the pension age.

Our second example shows how a life insurance policy has been used

by the Australian Government as a basis of a staff pension fund for

government employees. It is well known among those engaged in the

business of life insurance that there is a strong leaning among persons

of small and moderate means toward an endowment insurance policy,

and there is very little doubt that this preference is chiefly because

of the large savings bank element which enters into every endowment
insurance contract. The advantage of an endowment insurance policy for

the purpose of staff pension funds is recognized by the Australian

Government plan, which provides that on the confirmation of his ap-

pointment every government officer shall effect an insurance on his life,

the amount of such insurance being at least equal to one year's salary.

Every government emploj'ee coming under the provisions of the act holds

his appointment subject to the condition that a deduction may from time

to time be made from his salary sufficient to cover the premium on his

life insurance, and, if the premium be more than two months in arrears,

the Chief Officer under the Public Service Act may deduct from the

salary of the assured the amount of arrears of premium and fines, if any,

payable on account of the assurance and pay the same to the insurance

company. The plan also provides that for every increase of one hundred
pounds of salary the insurance shall automatically be increased to the

amount of the increased salary and the premium shall be in conformity

with the rate payable at the age of the insured at the time when the

insurances are increased. The policies are all on the Endowment plan

and are usually payable when the assured reaches the age of 60 or 65, but
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it is optional with the assured to make the policy payable at an earlier

date. Policies are not assignable or transferable either at law or in equity,

and are wholly exempt from the operations of any law relating to bank-

ruptcy or insolvency, and are not liable to be seized, levied upon, attached

or sold, upon, by or under any legal process, or in case of death are not

available as are other assets for the payment of the debts of the assured.

If the salary of any person affected by the Public Service Acts is re-

duced, the assured m3.y agree with the company to reduce the sum assured

under the policy to an amount at least equal to the amount corresponding

to the reduced salary. If the person is not assurable without a loading

of five years or more being made upon his age, a certain sum is deducted

quarter-annually from his salary and paid into a trust fund to be in-

vested by the Government and accumulated in the interest of such person

from whose salary the amounts have been deducted and to be repaid

with interest on his leaving the service or if he should die while in the

employ of the Government. These Acts require that all policies shall be

deposited with the Chief Officer under the Public Service Act so long as

the assured remains in the Public Service. The Acts also provide that,

if the assured retires or is dismissed or otherwise leaves the Public

Service, he shall have delivered to him all his policies of insurance which

are in the possession of such Chief Officer and shall notify the insurance

company.

It will be seen from the above that the Australian Government plan

depends entirely upon the contributions of the members, that it makes a

provision for the family in case of the death of the employee, that it

provides a fund for him in case he should leave the service, and that if

he lives to age 60 or 65 the policy will mature as an Endowment and

thus make some provision for his old age.

Having considered the Life Insurance Company's Plan and the Austra-

lian Government Plan, it will be interesting to consider a third plan,

which for the sake of convenience we will call the Commercial Company's

Plan.

This plan was adopted in 1893 by a Xew York corporation and con-

sisted in an arrangement with a life insurance company to issue straight

fifteen and twenty year endowment policies on the lives of the employees

of the Commercial Company. The employees were divided into three

groups.

1. Consisting of Superintendents who were allowed to insure up to

$5,000.

2. Consisting of Supervisors, Chief Clerks, etc., who were allowed to

insure up to $4,000.

3. Consisting of the balance of the employees of the Company who
were allowed to insure up to $3,000.

A minimum of $1,000. was fixed in every case.

No medical examination was required, as all the beneficiaries had re-

cently been examined by the Commercial Company's own pliysicians and

the Commercial Company furnished the life insurance company witli a
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certificate signed by the applicant and witnessed by two officers of the

Commercial Company that tlie applicant was in good health and actively

engaged in his duties.

The annual premium was paid by the Commercial Company at the

beginning of the policy j^ear, but there was an understanding between

the company and its employees that one-half the total annual premium
should be deducted from their salaries, such deduction being made in

monthly instalments; the remaining half of the premium was contributed

by the Commercial Company.

In case of the death of the employee, the amount insured under the

policy' was paid direct to the beneficiary selected by the insured. It was

recommended that married men should make their wives the beneficiaries,

in order that the wife would be sure to receive the whole amount of the

insurance which she might not do if the policy were made payable to

the insured's estate, and at the time of his death there should be any

claim against the estate on account of death.

When a policy matured the employee was required to leave the pro-

ceeds of the same under the control of the Commercial Company. In its

announcement to its employees at the inception of the plan, the Com-

mercial Company stated that " after contributing one-half of the premiums

on the policies, the company cannot permit the amounts of the policies

to be drawn at maturity and at the same time allow the beneficiaries to

continue in the company's employment during a period when, through

unfortunate investment or speculation, the money may be dissipated and

the company eventually find itself with men on its rolls whom it is unable

to keep and who may be unable to earn a livelihood elsewhere."

The Commercial Company also called the attention of its employees

to the fact that, if the money were applied to the purchase of an annuity,

at, say age 50, it would yield a handsome return on the sura actually

invested and that at older ages the return would be proportionately

greater. The jJolicies were deposited with the Commercial Company and

each employee was under agreement with the Commercial Company not

to assign, sell or in any way encumber his policy during his service with

the company without their consent. Each employee received a copy of

the policy. In case the employee severed his connection with the Com-

mercial Company, the life insurance company was notified, and he was

given his policy to do with it as he pleased. The sum, substance and

object of the plan were embodied in a single sentence in a letter written

in 1895 by the Vice-President of the Commercial Company, which reads

as follows :
—

" My aim and desire is to make it certain that men after years

of service, and when perhaps I may not have a voice in the com-

pany's affairs, shall not under stress of circumstances have to leave

the ' Commercial ' empty handed."

The transaction has been a very satisfactory one to the insurance com-
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pany, o\Aing to the small number of lapses and the low death i-ate. The

Commercial Company and their employees have also been very well pleased

witli the arrangement, as the result during the past fifteen years has been

to increase the amicable relations between the company and its em-

ployees, and the proceeds of the policies now represent a very handsome

return to the employee for the amount of money which he has been

obliged to contribute personally.

The subject of staff pension funds is one whicli has received much
thought from actuaries for a great many years and it has been considered

from almost every conceivable point of view, an immense amount of work

and thought having been devoted to this subject, but notwithstanding

all this the tendency among the governments seems to be toward some

simple plan either in the form of taxation, or as in Australia, by means

of obligatory endowment insurance.

These three examples which Ave have cited have been selected because

they illustrate in a simple and practical manner how the subject of staff

pension funds has been handled in some particular instances, and with

the hope that they may also suggest a ready means at hand of avoiding

in a measure the difficulties which Mr. Manly mentions arising from the

fact that " employers are prone to change the rules of the plan about

every five years, oftentimes without the knowledge or advice of the actuary

who made the original calculations."

As the interest of the commercial employer in staff pensions is the

same as that of the Government employer, namely, to secure continued

efficient service, it would appear that a plan somewhat like that of the

Commercial Company, described above, would be eminently satisfactory

for the purpose, as it leaves plenty of room for the employer to change

the rules for the administration of the plan without in any way changing

the basic mathematical and actuarial principles on which the plan depends

for its continuance.

Mr. S. S. ITall: Mr. Flynn in his paper concerning "Staff Pensions"

has called the attention of the Society to an actuarial problem which,

as yet, has received but little attention in this country, but which must,

as the country becomes more thickly settled, come into greater prominence.

There appears, also, to be a general socialistic tendency whicli will un-

doubtedly, in due time, cause the people to adopt some method of pro-

viding for aged emploj'ees. In fact, we find in our larger financial

institutions, that the old employees are being taken care of, usually

through the method of continuing these employees on the salary list for

a reduced amount.

The particular point to which ilr. Flynn calls our attention is the

recent discussion endeavoring to provide for some systematic pensioning

of government employees appointed under the Civil Service rules. There

has gradually been a growing feeling among such employees that the

salaries paid by the government are not sufficient to enable them to save

for their old age and that, in consideration of their having spent the
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best years of their lives in the service of the government, some means

should be adopted whereby a living salary should be secured to them after

they are incapable of working. In the method which has been proposed,

there appears to be two serious errors which no doubt have been caused

by the popular dislike to an annuity system, pure and simple. The

rate of interest at which the government is to accumulate the savings of its

employees was taken at 4 per cent., whereas in all the recent insurance

laws a maximum of 3i/> per cent, has been fixed; in fact, 3y_> per cent,

would appear to me to be a high figure, since the rate of interest which

the government is compelled to pay, where it desires to borrow money,

is less than this rate. Any cliarge above the rate which the government

can borrow money for, becomes, in reality, a pension contribution by the

government itself. The rate of 4 per cent, which was adopted, therefore,

in reality, becomes a hea\y pension charge on the government. Doubtless

this rate has been assumed, since 4 per cent, may be obtained from many
of the larger savings banks. An examination of other features of the

scheme appears to warrant the assumption that a compromise has been

made, in order that the employee may always feel that the money con-

tributed by him is being accumulated as in a savings bank and is under

his control.

If we examine the various options of settlement at the age of maturity,

we find that the employee has the right to withdraw the accumulated

sum contributed by him if he may so elect, or he may use the accumulation

to buy an annuity for a specific term of years. This feature of giving the

employee absolute control of his savings makes it feasible for anyone who
is in poor health at the age of retirement to withdraw from the service of

the government an amount equal to that which he has contributed, together

Avith 4 per cent, compound interest, and the result will be that only those

in good physical condition will take the annuity out. ^Manifestly, this

will make a selection against the government and I believe this selection

will be exercised in case the scheme is adojited to such a degree as to

make the contributions by the government heavier than the mortality

table used will provide for.

Probably these points have been cai'efully gone over by Mr. Flynn, and

I notice he states that he was consulted, on various occasions, in regard

to the scheme adopted. It would be interesting to have a statement from

him covering the points which I have brought in question, as, doubtless,

the Society will be able thereby to obtain additional information in

regard to the attitude of the public towards the scheme, particularly of

those whom the scheme was intended to benefit.

Mr. a. Hunter: My experience with pension schemes has been that

the employers are enthusiastic in regard to putting in force a plan to

superannuate their employees until the actuarial cost of it is known,

when their enthusiasm is apt to vanish. Their humanitarian motives

are excellent, but their business instincts rebel at the apparent cost. The
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result is that a comparatively small percentage of employers, who investi-

gate the subject, eventually put into effect a pension scheme. This may be

due in some cases to their actuarial adviser looking at the subject solely

from the standpoint of the apparent cost of the pensions, and not from

the true point of view of the improved efficiency of the force which may
entirely offset the apparent cost. Let us take an actual case and assume

that the actuary informs the employer that the pension scheme would be

equivalent to increasing the aggregate salaries by o9f. He should rot,

however, stop there, but should bring forcibly before the management that

an increase of 5% in the effective work of the employees would counter-

balance the cost of the pension scheme. The matter, therefore, for the

employer to determine is, whether the morale of the force will be so

improved by the offer of old age pensions that 5% more work will result.

In my judgment, that is probable, because the employees do not then have

to wori-y about their ability to earn a livelihood in old age and their

loyalty towards the employer is increased. Another advantage to the

employer is that the employee becomes more satisfied with his position

and does not have his attention distracted by looking elsewhere to im-

prove his standing. This is particularly valuable in the case of the type

of men who are earning all they are worth and who are of more value to

their present employer than to anyone else on account of their knowledge

of his business affairs. Another practical phase of the problem, which

should be considered as an offset to the cost of the pensions, is, that a

better grade of people can be obtained when provision is made for their

faithful service.

A point of view which the actuary shoiild place before the employer is,

that the pension itself is not all outlay, as more effective service is

obtained from the young man who takes the place of the old employee.

Let us consider as an illustration the case of a man who has been 35

years in the service, and has attained the age of 65, his salary for the past

few years having averaged $1,200. per annum. Such a man could probably

live comfortably on $720. a year, or $60. per month. If he is retired at

age 65, instead of at a later age, it means that his powers have declined

and that he is not up to his old standard of efficiency. It is therefore

probable that for $60. a month a young man could be obtained to do as

good work as the pensioner, so that the combined cost of the pension

and the salary of the young man would be $120. a month, or $240. per

annum more than the salary of the old employee. At a cost, therefore,

of $240. a year the employer has been generous to a faithful worker, has

given peace of mind to many other employees, and is getting the work

as well, if not better, done than formerly. Of course from another and

brutal standpoint, the employee could be discharged when his usefulness

had ceased, but a firm that carries out such ideas at the present time is

apt to be injured thereby. For example, a wealthy firm recently dis-

charged an employee after forty years of service, simply because he

sympathized with his men during a strike, altho not rendering them

any assistance. The effect of that action was the cancellation of the
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accounts of many customers, as those who knew the facts were sufficiently

indignant to make a point of telling their neighbors. The effect on the

employees Avas greater, as they were discouraged from doing more work

than was absolutely necessary to hold their positions, many of the best

men left the service and a feeling of animosity and distrust was created

which interfered with proper conduct of the business.

In the minds of many legislators there is an objection to pension schemes,

but such objection is gradually dying out. Twenty-five years ago in this

country pension schemes were very little known and when mentioned

usually called forth adverse comment; but to-day the tide seems to have

turned, and there is a general disposition on the part of large corporations

to reward those who give faithful service. This change has probably

come thro recognition of the fact that it is good business judgment to

look after the employees. In the older established countries, like France

and Britain, it is unusual to find a large insurance company or bank

which does not make provision for its employees. In many cases pensions

are given without any cost to the employee, while, in others, a small

monthly pay^nent is exacted,—as low as 10% of the actual cost of the

pensions.

As a body of humanitarians, as well as actuaries, we should do our best

to have pension schemes introduced wherever possible, and we should

tlierefore bring before those who employ us or consult us the strongest

arguments on behalf of the pension scheme from the humanitarian stand-

point and from the far-seeing business standpoint, dwelling strongly upon

the good effect of the scheme on the morale and quality of the force,

which partly, if not altogether, balances the monetary cost.

Mr. Flynn {Note in replij to Written Discussion) : The Superannua-

tion plan mentioned in my paper has not yet been adopted by the

Federal Government. A bill proposing this plan was introduced in the

last congress and taken up in committee but was not acted upon before

adjournment. There was considerable discussion in committee with re-

gard to the proper rate of interest to use, and it was finally decided

that 3V2 per cent, would be a better rate than 4 per cent.—which

had been originally proposed. In making this decision the fact that

most insurance companies are guaranteeing this rate as a maximum
was given considerable weight. The idea originally in mind when four

per cent, was suggested, however, was that although the government

might be able to borrow money at two or two and one-half per cent.,

that as a help to the Civil Service Superannuation plan it could afford

to grant four per cent, upon deposits. In order to relieve further the

government of the apparent pension contribution in the shape of a

higher rate of interest than it would have to pay as a borrower, the bill

has been amended so that the money may be placed in savings banks at

interest, or invested in securities described in the bill.

With regard to Mr. Hall's second point that in view of the fact that

the employee upon reaching the age of retirement could either withdraw

the total of his accumulated savings or purchase an annuity, and that
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therefore the selection against the government would be very severe, I

would say that this point was taken into consideration and is mentioned

in the paper. In figuring the amount of annuity purchasable by these

funds the selection was considered as high or even higher than that

against insurance companies, and a table—British Offices' Annuitant

table—was used which is fully as severe as that used by most American

companies for determining annuity rates. It might be that Mr. Hall had

in mind the American Experience table which is mentioned as the basis

of the annuities contributed by the government. In view of the fact that

this goAernment aid can only be taken in annuities and cannot be com-

muted, it can be seen that there would be practically no selection against

the government. Everyone who reaches the age of retirement whether in

good or bad health is off"ered an annuity, and he must take this annual

payment with no privilege of commutation.
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AN INSTRUCTIVE MORTALITY EXPERIENCE—M. M. DAWSON.

Vol. X, Page 289.

Oral Discussion.

Mr. Hexderso:;: I have to apologize, Mr. President, for not preparing

a written discussion on this paper. When I received your note I studied

this paper somewhat and studied some other experiences, and had some
figures prepared. Unfortunately the sheet Avhich contained m\' figures,

did not contain the source of them, and the day before yesterday when I

came to prepare my remarks, I found that I could not discover the source

of my figures, so that I cannot give you the references for the general

impression which I desired, that this delayed minimum regarding which
jMr. Dawson speaks in the rate of mortality was not one depending

exactly on the age attained, but rather arose from a poorer selection of

those who enter at ages under twenty-five. In that general experience,

and especially in the particular one which I have tabulated, which I

cannot tell you where it came from now, the minimum, combining the

first fiA'e insurance years was at ages twenty-five to thirty. Tlie minimum
containing six to ten, or ages thirty to thirty-five; and the minimum
ten to fourteen, ages thirty-five to forty, seemed to be exactly at ages

entering between twenty-five and thirty, and it seemed to me to indicate

that it was a matter of entrance selection rather than a feature of a

general population experience from which the class Avas drawn.

Mr. Dawson: ]\Ir. President. The suggestion just made by Mr. Hen-
derson is a novel one to me. Of course, being emploj'ed in similar inves-

tigations, presumably we did the same work as to the application, and it

is not impossible that that may have had some influence.

One thing that troubled me most about ages is that while it be true

concerning the first four calendar years and while it proved to be true

in the ultimate conclusion of this table, it should not have proven to be

true in the year of admission, when a person is on the average, about

six months. If the same tendency had been found there I should have

felt a little more certain of my gi'ound.

I would like to call attention to the fact that in a paper read by Mr.

Hunter yesterday, the Tropical mortality shown exhibits the same pecu-

liarity, and if some theories which I have mentioned as a possible

explanation should apply in the one case, it evidently would not apply

there. The theory which I offered being that it was where there were

superior surroundings, where the environment was particularly good

this result might be expected. And the fact that where the environment

is causing the highest mortality it appears to be true that men in the

prime of life, somewhere from thirty-five to forty, have the greatest re-

sisting power, and they are exhibiting the smallest mortality, proved to

be true in that practical experience, leads me to feel that the whole sub-

ject needs to be reconsidered in the light of that experience.

14
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Mr. J. M. Craig: There is one point in Mr. Dawson's paper that 1

thought I would like to make a remark on. He says:

" As to mortality among women, all investigations or nearly all show

that, whatever the relation to death-rate among men at the same age,

there is a marked increase during the ages when maternity is most common
and a gradual subsidence. And as maternity is possible and not infre-

quent before complete maturity is attained, it follows that the decrease

may yield to an increase prematurely, because of the intrusion of this

extra hazard."

I would like to say that, so far as the great mass of industrial risks

is concerned, that this statement would not hold true; that the rate of

mortality is very materially lower among women than among men, and

perhaps it would not be amiss to say that in the company with which I

am connected the rate of mortality is not higher among women than it is

among the men in its branch of Ordinary risks as distinguished from the

Industrial, and that the experience takes in about a hundred thousand

years of risk.

5Ir. Dawson: Mr. President, I am very glad that Mr. Craig brought

up this matter, as it leads me to think that perhaps there is some mis-

conception of what I at least intended to say.

I am quite well aware that in many groups at least, the mortality

among women is continuously lower than among men. I have personally

investigated the experience of the largest Society, composed entirely of

women, in the United States, worked it out on the select basis and ac-

counted for the result.

Wliat I meant to say was this, this curve which I have shown shows

the mortality diminishing from about age eighteen to roundly age thirty-

five, then gi'adually increasing. Xoav, it may be that tlie rate of mortality

among women at some place I have never had the opportunity to inves-

tigate, women of the same class exactly as in the Minnesota Lodge, it

may be that the mortality would be lower continuously than this curve

shows, but, per contra, it would probably show an increasing mortality

from age eighteen to thirty-five, or that neighborhood and gradually

subside. The whole of it might lie below the other curve, in my opinion

very likely would lie below the other curve, but it would be a different

situation entirely from the one which I found here, and I may say that

in the analj-sis of the experience of the Ladies of the Maccabees, embracing,

I think, more than three hundred thousand lives, although I am not quite

positive, at least two hundred thousand lives were found to be of an ex-

tremely low mortality, but we also found just the peculiarity of the curve

to which I have referred, and I think it has been found in every investi-

gation of female mortality.
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NOTE ON AN APPROXIMATE JIETHOD OF MAKING MORTALITY INVESTIGATIONS

—ARTHUR HUNTER.

Vol. X, Page 361.

Written Discussion.

Mr. Johnston: Mr. Arthur Hunter's note on an approximate method

of making mortality investigations calls for very little comment inasmuch

as it is a statement of facts concerning the method followed by him.

The system described by him is very simple and there are some points

which will bear emphasis.

Referring to the use of cards, Mr. Hunter says, " It is not true economy
to put these same cards to too many uses." This is a very practical

statement and one borne oiit by our own experience, as we sometimes have

one set of cards tied ixp in one investigation when it becomes desirable to

make some other form of investigation, in which case another set of cards

is used. On the other hand, it is not desirable to multiply the number
of sets, as the work of keeping each set up to date is considerable. It is

our practice to write several cards from each application after a policy is

issued, and each set of cards so Avritten is put to a distinctive use, such

as, for valuation purposes, renewals and various investigations. With
regard to the question raised by Mr. Hunter as to whether it is better

to write the cards after the policies have been paid for or from the

application papers at the time the policy is written, we have found it of

advantage to write the cards directly from the application. By comparing

the several sets of cards with each other a cross check is obtained on

the accuracy of the work.

The method adopted by Mr. Hunter in finding the dui'ation under

lapsed policies is very simple and advantageous in that it gives an

integral number of years' duration in each case. As shown by Mr. Hunter,

tlie difference between his method and the " exact " duration is a negli-

gible quantity, especially when comjjaring investigations which have all

been made on the same basis.

Mr. Hunter's method of grouping the ages of the exposed to risk and

applying a mortality factor for the central age of the grovip is undoiibt-

edly a time saver, and where several experiences are prepared on the

same basis the results by this method are comparable, but I would take

it that there would be considerable variation at the higher ages wdiere

the numbers exposed to risk are constantly diminishing while at the

same time the mortality factor is rapidly increasing.

Another interesting point brought out by Mr. Hunter is the fact that

the multiplication was done more rapidly by means of Meech's or Cogs-

w^orth's Tables than by means of calculating machines. Personally, I have

always been in favor of the calculating machines and have always felt

that even in such cases where Meech's Tables were applicable a clerk

after working any length of time with such tables got tired or stale and

was very liable to make an error in copying from the tables.
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I^Ir. Huntei's statement that it is not necessary to spend money and

labor on great accuracy in obtaining results which are to be used approxi-

mately is a good point. In comparing experiences of one class with another

it is more necessary that the methods followed in taking out these experi-

ences should correspond than that extreme accuracy should be attempted

if the methods difter. Sometimes a refinement of method is something

like trying to measure a distance by pacing a part of it and measuring

the rest of it with a foot-rule.

It may not be out of place to mention briefly a method of approxi-

mating a mortality experience which we use in our ofl&ce. In making the

usual valuations the business at the end of the various periods is arranged

on sheets according to years of issue, kinds of insurance and ages at

entry, and it is a simple matter to find the exposures by taking the mean

between the existing at the beginning and end of any year. Taking the

mean of these amounts and adding one-half of the deaths, figures very

close to the true exposures can be obtained, not only by calendar years

of issue but by various kinds of policies, such as life forms and endow-

ments. Slight adjustments have to be made, however, in the case of

business in its first and second calendar years, where the lapse rate is

heaviest. These adjustments are made by taking the mean between the

business in force at the end of June and the mean in force for the year.

The result is that we get each year a mortality experience by calendar

years of issue and by kinds. While the results might differ very slightly

from those obtained by a more refined method, as these experiences are

all made up on the same basis they give an excellent means of com-

parison of one year's issue with another. While the amount of clerical

labor is considerable, it is nothing like as great as it would be if a

mortality experience had to be taken out in the usual way, and we have

the further satisfaction of knowing very closely from year to year our

mortality experience.

Mr. II. MoiR: I have read this note with great interest in connection

witli tlie paper which appeared in the May, 1907, number of our Trans-

actions; it gives a completeness and finish to that paper which is exceed-

ingly satisfactory, although most of us are prepared to accept figures

compiled by Mr. Hunter even without explanations showing exactly how

the results are derived. The general outlines of Mr. Hunter's method

follow those which have been recognized as the most suitable by the

leading actuaries of the world. But a good many special points had to be

covered where originality was necessaiy, and the modifications are ad-

mirably adapted to the peculiar circumstances and features of this

particular investigation.

Mr. Hunter directs particular attention to the use of policies and not

lives, also to the fact that duplicates were not eliminated; and he is

careful to show that in a small experience this might possibly bring

about a disturbance of the results. It has seemed to me that too mucli

prominence was given to the fact that the Actuaries' or Combined Ex-
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perionce Table (Sevonleen Offices' Experience Table) was prepared from a.

record of policies and not from lives. This has been a favorite criticism

of that Table; yet I have not been able to see that the results were

appreciably affected because of that method of deducing the experience.

There is perhaps in theory a disturbing influence caused by the fact that

at young ages diiplicate policies scarcely exist; while those who remain

healthy and prosperous eflfect more insurance as they advance in age

until a prosperous man of from forty to fifty probably holds eight, ten

or more life insurance policies, and under the policy system would be

ranked as eight or ten deaths; nevertheless, if the experience is a large

one he also counts as eight or ten exposures during all the time that

he carries those policies, and this affects the denominator of the mortality

fraction in about the same relative degree that the numerator is affected.

It must be remembered that Mr. Hunter's recommendations were made

principally for a large—a very large—company, his methods having been

evolved for a company with nearly two billions of insurance outstanding.

When this is kept in mind, we must all entirely agree with Ins remark

—

" The card was prepared solely for mortality purposes as experience has

shown that it is not true economy to put the same card to too many uses,

such as for mortality, vahuxtion, and record of dividends." But lately

I have had the opportunity of seeing one or two small companies, each

witli a few hundred policyholders, starting card systems and having

different cards for all kinds of information, maintaining several complete

sets of separate cards. In a case of that kind it is doubtful whether

cards are an advantage at all, except for future developraents, since the

policies are carefully recorded in a policy register.

I call attention to this particular feature because young men are so

prone to copy what may be an excellent method for one company but poor

and unsatisfactory for another. One of the most important qualifications

an actuary should have is originality of thought as evidenced by adapta-

bility to his surroundings.

Tliis note of Mr. Hunter's will prove of much value to students, who

generally have no occasion to work out for themselves the details which

have to be considered in framing a mortality table, and who therefore

need careful explanations regarding the processes. The note was prepared

by request, and we are all much indebted to Mr. Hunter for having

furnished it.

Mb. Rhodes: Mr. Hunter advocates gi'ouping the cards by quinquennial

ages and claims that the results obtained will not differ materially from

the more lengthy process of grouping each age separately. In order to

test this, the following table is given, which shows ( 1 ) the " Exposed

to Risk " during the year 1906, arising from policies issued by the Mutual

Benefit between 1846 and 1906; (2) the "Expected Loss" by the

American Experience Table according to Actual Ages; (3) the same

according to "Central Ages;" and (4) the percentage of Expected loss

by Central Ages to that by Actual Ages. In order to see how far these
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percentages might hold true for other years, the percentages derived from

the Expected Loss for the year 1901 are added in the right-hand column.

The table is as follows:

—

Experience 1906—Issues 1846-1906.
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Card (A) known as the General Mortality Card, is written for each

policy issued. Where the insurance is continued under extended insurance

or paid up policy. Card (B) is written which contains the full record

of the policy and replaces card (A).

o. OF Policy

Am't Ins'd --$

In 19 , Reduced to $

Prms. Pble.

Date of Issue,

Date of Exit,
lraiBrarw«,Tvawffin

Age at Issue

Age Jan. ist, 19

Mode of Exit.

Occupation,

Residence,

Term Pol. to i

Cards (A) representing the new issues for the year are sorted by ages

and the amounts at risk are footed and carried to column 1 on Card ( C )

,

there being one such card for each age and for each year of issue. A
policy exposed for a fraction of a year is treated as if exposed for a

fraction of the amount for a full year.

The Cards (A) corresponding to policies ceased during the year are

picked out and the total amount represented is entered in column 2 of

Card (C). The difference between columns 1 and 2 will give the amount
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in force at the beginning of the following year. The fractional amount

exposed under each ceased policy is entered in pencil on cards (A) and

the total of these fractional amounts added to the amount remaining

in force throughout the entire year will give the amount at risk, which

is entered in column 3 of Card (C). The amounts cancelled by death are

X BX No. ORIGINAL.
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sequent year are those corresponding to the ceased, restored and changed

policies.

Tlie State Mortalitj^ Experience is also based on amounts and is kept

by risk ages but irrespective of years of issue, for to do so would very

c
Year of
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(A) for both General and State Mortality. Cards (D) are written from

Cards (A) so that a comparison of the former ensures the accuracy

of the latter.

In calculating the amount at risk for the State Mortality the duration

is taken to the nearest half year. The summary cards are used for all

years of issue combined so that provision must be made for entering the

NO. POLICY
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It is suggested that in placo of keeping the records of ages as at a

fixed date, i. c, 1910, it might be preferable to keep the records according

to year of birth.

State
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to the years of issue, we can. Then if we want to divide them according

to localities, etc., we can do so. We can divide tlicm in many different

numbers of ways, and we have all the facts on the cards and anyone can

get the details there.

As to using policies, instead of lives, there is no objection when you

want to get the expected deaths or death losses by the " select " method,

because if a man takes out a second policy one or two years after he has

taken out his first policy, the expected death rate on the second is different

from that on the first, and you must keep each policy year separate.

Mk. a. Huntee : The main object in preparing this " Note " was to

assist the younger men by giving them a practical method for conducting

mortality investigations. I have had many requests to see the working

of the method in use in the New York Life, from those who thoroughly

understood the methods employed in carrying on the Specialized Investi-

gation, and the recent Institute Investigation, but who were not familiar

with any satisfactory^ approximate methods. The discussion on the Note

has resulted in the actuaries of tliree large companies stating their

methods of conducting mortality investigations, and these methods should

be of great use to all the members of the Society, as we can thereby

obtain suggestions for the betterment of the system in use in our own
companies.

It cannot be said tliat any one of the four sj'stems submitted, viz.,

that in the Note, and the three in the discussion thereon, is any better

than the others, but that each system is best suited to the purpose for

which it is intended. Any actuary, therefore, who has not heretofore

had a continuous process of conducting mortality investigations would do

well to read the discussions on this subject before laying down a plan.

With regard to having a separate card for mortality investigations,

I do not wish to be considered as laying down that as an absolute rule;

in fact, in another paper I suggested one card for mortality and for

valuation purposes. The use of a card for more than one purpose de-

pends largely on the size of the company. For a good sized company it

seems to me most essential to have a card solely for mortality purposes,

Avhile for a small company a single card might be used for mortality,

valuation, and dividend purposes.
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Abstract from the Minutes of the Annual Meeting

OF THE Actuarial Society of America, held in

New York, on Thursday, May 21st, and Friday,

May 22nd, 1908.

College Room, Hotel Astor,

Xew York, May 21st, 1908.

The meeting was called to order by the President, Mr. Wells,

at eleven o'clock, a. m.

Alsop,
Carpenter,
Cole,
Craig, J. D.
Craig, J. M.
Dawson,
Dow,
Fackler, D. p.

Fackler, E. B.

File,
Flynn,
Gaylord,
Gore,
Graham, W. J.

Grow,
Hall, S. S.

Hallman,
Hann,
Hardcastle,

FELLOWS PRESENT.

Henderson,
Hunter, A.
Hunter, R. G.
hutcheson,
Ireland,
JOFFE,
Johnston,
Kilgour,
KlRKPATRICK,
Lee,
McClintock,
MaCAUIvAY,
Macdonald,
Messenger,
MoiR,
Nichols,
Papps,
Paterson,
Peiler,

PlERSON,
Plumley,
Robertson,
Rhodes,
Sheppard,
Smith, W, S.

Strong,
Tatlock,
Thompson,
TORREY,
Van Cise,

Weeks,
Welch,
Wells,
Wood,
Woodward, J. H.
Wright, W. ('.

Young.

ASSOCLiTES ATTENDING.

Allstrom,
Angell,
Blehl,
Bliss,

Breiby,
Brown,
Cathles,
Davenport, J. S.

Davenport, I.

Davis,
Dickenson,
Earle,

Forbes,
Forster,
Gould,
Graham,
Hammond,
HOMANS,
Hughes,
Jackson,
Kaufman,
McKechnie,
Morris, E. B.

Morris, W. O.

Mowbray,
NiVEN,
Perrin,
Phillips,
Rice,
Rose,
Ryan,
Smith, E. H.
Washburne, J. H.
Washburn, A. C.

White,
Whitney.
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After calling the roll, a quorum of Fellows being present, the

minutes of the Semi-Annual Meeting held in Toronto, Canada,

on October 10th and 11th, 1907, were approved, as printed in the

Transactions. The Secretary then read an abstract of the pro-

ceedings of the Council since the last meeting. This included:

—

(a) The adoption of symbols to cover the discounted profit from

mortality, that is, the assumed mortality gains (see page vii).

(&) The consideration of matters regarding the Sixth Inter-

national Congress, including the appointment of the Secretary of

the Actuarial Society as the correspondent for the Congress and

the request that all papers for the Congress be submitted to the

Council of the Actuarial Society for approval in the same way

as papers submitted for presentation to our Society.

(c) A change in the method of passing upon papers submitted

to the Society, a special committee of four members of the Council

having been appointed with authority to deal with the matter.

(d) The proposed investigation into the mortality under Term

Insurance, which will be taken up with companies individually by

a Committee of the Council.

The Council also reported that the following were the winners

of the Associates' Triennial Prizes, presented by Mr. D. P. Fack-

ler:

—

1st, Christian Jensen, for his paper on " Mortality Table for

Female Beneficiaries in Survivorship Annuities." (Vol. X, p. 253).

2nd, J. M. Langstaff, for his paper on " Misstatements that

avoid the Policy." (Vol. X, p. 452).

It was also reported that Mr. D. P. Fackler liad renewed his

offer of Associates' Triennial Prizes, and that the offer had been

accepted by the Council with hearty thanks.

On motion, the proceedings of the Council were duly approved.

The Secretary then announced the names of those who had

passed the recent examinations, as follows :

—

Examination for qualification as Associates:

—

Sinclair E. Allison, Milton P. Langstaff,

Samuel Beatty, Franklin Bush Mead,

Edmund Ernest Cammack, Harry I. B. Rice,

Isaac Davenport, William A. Sinclair,

Albert W. Whitney.
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Examination for qualification as Fellows :

—

Milton D. Grant, John S. Thompson.

Albert G. Portch,

In addition to the foregoing, H. E. Vineberg passed the exami-

nation as Associate but cannot be enrolled as such until he attams

the age of 21.

In accordance with Article IX of the Constitution, Harold

Worthington Curjel was admitted as Associate without examination.

The existing membership was reported as follows :

—

Fellows 131

Associates 87

Total 218

The Treasurer then submitted his report dul_y audited, which

was accepted and ordered to be filed.

The proposed addition to Article VII of the Constitution, read-

ing as follows, " Only Officers and ex-Vice-Presidents shall be

eligible to the Office of President," was, on the recommendation

of the Council, disapproved.

The following amendment to the Constitution was duly adopted

by the Society :

—

Article IV.^—The words "a first and a second Vice-President" were changed

to " two Vice-Presidents."

The following amendment was made to Article III of the By-

Laws :— The words,

"The next Vice-President in order" were changed to "one of the Vice

Presidents."

An election was then held for Officers, and for four members

of the Council (one to fill the unexpired term of Mr. Moir,

elected a Vice-President), which resulted as follows:

—

President John K. Gore.

Vice-President Archibald A. Welch.
Vice-President Henry Moir.

Secretary Arthur Hunter.
Treasurer David G. Alsop.
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Editor nj the Trnnmdions Clayton C. Hali,.

!

James M. Craig,

Frederick H. Johnston,

Percy C. H. Papps.

Member of Council to serve until 1909 {to Jill

an unexpired term) Joel G. Van Cise.

At one o'clock the Society took a recess until two o'clock.

Afternoon Session, May 21st, 1908.

Upon the reassemliling of the Society at two o'clock p. ^l., the

presentation of papers prepared for this meeting was begun.

The presentation of original papers having been concluded, the

Societ}^ adjourned to meet again for business at ten o'clock the

following morning.

SECOND DAY.

Friday, May 22nd, 1908.

The meeting was called to order at ten o'clock a. ji.. and the

discussion of papers presented at the Semi-Annual Meeting held

at Toronto in October, 1907, was begun.

Upon the conclusion of this discussion, the meeting was finally

adjourned.

Arthur Hunter,

Secretary.
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William Thomas Standen,

William Thomas Standen died on August 26, 1907. Mr. Standen

was born in London, England, in 1852, and came to America at an early

age. After following various occupations a chance remark led him to

turn his mind to the actuarial profession, and in 1886 he became Actuary

of the United States Life Insurance Company. In 1906 he joined the

Capitol Life Insurance Company of Colorado, and after nearly two years

of invaluable service to that company died of typhoid fever in Denver.

Mr. Standen was well known to his professional brethren, being a

charter member of the Actuarial Society and the author of luminous

papers which appeared in its Transactio7is. He was for many years

Consulting Actuary for several American and Canadian companies.

He was a man gifted far beyond the ordinary with facility of com-

position. Besides contributing to insurance periodicals he edited his

company's magazine and contributed monthly most instructive and valu-

able editorials touching upon almost every phase of insurance work. A
comprehensive volume of his writings was published some years ago under

the title of " The Ideal Protection,"—a book which is justly valued by

every student of life insurance.

He was a man of great amiability of temperament, extremely kind-

hearted, a genial companion and an aflfectionate friend.

His death, which occurred in the very maturity of his powers, has

caused a distinct loss to his profession.

15



<5Jr^4



Vol. X No. 40

Actuarial Society

OF America

"The work of science is to substitute facts for appearances and demonstra-

tions for impressions."—RUSKIN.

TRANSACTIONS

October 15th and 16th, 1908





r.

NOTICE.

Tlie Society is not responsible for statements made or opinions

expressed in the articles, criticisms and discussions published in these

Transactions.

CONTENTS OF NO. 40.

PAGE.

Officers, Fellows and Associates iv

Notation vii

Papers, October 15th, 1908 :

The Mortality Experience of the Mutual Benefit Life Insurance

Company under Extended Insurance. Edward E. Rhodes 597

On a System of Valuation by Movement and Recurrence. G. Bohl-

mann 614

The Incontestable Clause in Life Insurance Policies. Wendell M.

Strong 640

The Nature of the Contribution Principle Involved in Insurance

Contracts. Walter S. Nichols 651

Actuarial Notes. Robert Henderson 659

Discussion of Papers Read at Previous Meeting 667

President's Address 723

Minutes of Semi-Annual Meeting, October 15th and 16Tn, 1908. 727

Correspondence 731

Obituary 732

iii



ACTUARIAL SOCIETY OF AMERICA,

October 15th, 1908.

TH E COUNCI L

Officers: JOHN K, GORE, Pbesident.

ARCHIBALD A. WELCH, Vice-President.

HENRY MOIR, Vice-President.

ARTHUR HUNTER, Secretary.

DAVID G. ALSOP, Treasukeb.

CLAYTON C. HALL, Editob of the Transactions.

Ex-Presidents : DAVID PARKS FACKLER,
HOWELL W. St. JOHN,
EMORY McCLINTOCK,
THOMAS B. MACAULAY,
OSCAR B. IRELAND,
RUFUS W. WEEKS,
DANIEL H. WELLS.

Term Expires.

Elected: WILLIAM C. MACDONALD, May, 1909

JOEL G. VAN CISE, May, 1909

WILLIAM A. MARSHALL, May, 1909

WILLIAM A. HUTCHESON, May, 1910

FRANK SANDERSON, May, 1910

EDWARD J. SARTELLE, May, 1910

JAMES M. CRAIG, May, 1911

FREDERICK H. JOHNSTON, May, 1911

PERCY C. H. PAPPS, May, 1911

FELLOWS.
Thomas Gans Ackland,

David Geiscom Alsop,

Jesse John Barker,

Amed6e Begauxt,
Alfred I^mball Blackadab,

Samuel Sweet Boyden,

Thomas Beadshaw,

John Jones Bbinkekhoff,

David Garment,

Raymond Van Absdale Cabpenteb,

Jajies Ciiisiiolm,

Hubert Cillis,

Henry Cockbubn,

Richard Huntington Cole,

James Dougl'as Cbaiq,

James McIntosii Cbaiq,

James Camp Crawford,

Emma Warren Cushman,
Adolpii Davidson,

Miles ISIenandee Dawson,

Joseph Abend De Boer,

William Roadley Do^'EY,

Herbert Beeman Dow,
David Parks Fackler,

Edward Bathubst Fackler,

Colin Campbell Ferguson,

Robert Patterson Field,

LoBNE I^^nelm File,

IV



Benedict Devine Flynn,

Morris Fox,

Frederick William Fbankland,

John Marshall Gaines,

William Standish Gaylobd,

James Howard Gore,

John Ivinsey Gore,

William Joseph Graham,
Milton Daniel Grant,

Arthur R. Grow,

Clayton Colman Hall,

Samuel Stickney Hall,

Menno Snyder Hallman,
Robert George Hann,
Edward Edgington Hardcastle,

Francis Henry Hemperley,

Robert Henderson,

William Hjendry,

Charles Daniel Higham,

Charles Hildebrand,

William Richmond Httchins,

John Marshall Holcombe,

George William Hubbell,

William Hughes,

Arthur Hunter,

Robertson Gilbert Hunter,

Robert Watkinson Huntington, Jb.

William Anderson Hutcheson,
Oscar Brown Ireland,

Solomon Achillovich Joffe,

Frederick Henry Johnston,

David Ewitt Ejlgoub,

George King,

George Halsey Kirkpatbick,

Christopher Kyle,

James Morgan Lee,

James Miles Langstaff,

Omer Lepreus,

George Leslie,

Louis Linzjieyer,

Charles Alvin Loveland,

John Bodine Lunger,

James Baldwin McKechnie,
Emory McClintock,
Thomas Bassett Macaulay,
William Campbell Macdonald,
Henry William Manley,
Leon Marie,

Elbert Pike Marshall,

William Andrew Marshall,

Hiram John Messenger,

Henry Moir,

Edward Bontecou Morris,

Walter Smith Nichols,

Joseph Howard Nitchie,

Percy Charles Herbert Papps,

John Sherman Paterson,

Maximilian Heinrich Peileb

Gardner Ladd Plumley,

Albert Garfield Portsch,

J. C. Albert Quiquet,

Charles Grant Reiter,

Edward E. Rhodes,

JosEPHus Hargreaves Riciiardson

John George Richter,

Hugh Wilfred Robertson,

John Francis Roche,

Gerald Hemmington Ryan,

Howell Williams St. John
George Ferry Salter,

George White Sanders,

Frank Sanderson,

Edward Jaiies Sartelle,

Frederick Schooling,

Ernst Willem Scott,

Herbert Norman Sheppard,

William Simeon Smith,

Edward Lincoln Stabler,

Samuel Edgar Stilwell,

Wendell IMelville Strong,

John Tatlock,

Richard Teece,

Herbert Cecil Thiselton,

John Spencer Thompson,

Morris Whittemop.e Tokrey,

Joel Gaeretson Van Cise,

James Douglas Watson,
RuFus Wells Weeks,
George Wegenast,

Archibald Ashley Welch,
Daniel Halsey Wells,

William Joseph Hutchings
Whittall,

Asa Sho\'e Wing,

Leonard Joan Wolterbeek,

Arthur Barton Wood,
Ernest Woods,

George Badger Woodwaed,



VI

Joseph Hooker Woodwabd,

Peter Troth Wright,

Walter Chais'kixg Wright,

Frank Bektrand Wyatt,

Tsuneta Yano,

Thomas Emley Young,

William Young.

ASSOCIATES.
S1NCL.VIR E. Allison,

Henry William Allstrom,

Charles Hart Angell,

Charles Henry Armstrong,

Walter Crosby Baser,

William Algernon Bain,

Samuel Beatty,

Edward Gordon Blackadab,

Ernest jNIar Blehl,

George Isaac Bliss,

0. William Breiby,

Franklin Brough,

James Cornelius Brown,

George Edward Bulkley,

Henry Wright Buttolph,

Edmund Ernest Cammack,
John Randolph Leigh Cabrington,

Lawrence Maclagan Cathles,

William Chubb,

Hobton Woods Cochnoweb,

John James Cooper,

Harold Worthington Cubjel,

Thomas Akthur Daek,

Isaac Davenport,

John Sydney Davenport,

Mervyn Davis,

David Stephen Dickenson,

Arthur Percival Eable,

John Maynabd Emery,

John William Fisher,

Charles Reginald Fitzgerald,

William George Fitzgerald,

Charles Savage Forbes,

Robert Elder Forsteb,

Charles William Gamwell,
James Bl-rnett Gibb,

William H. Gould,

George Graham, Jr.,

Benjamin Willis Newton Grigg,

Arthur Freeland Hall,
John Bertram Hall,

Harry Pierson H^vjimond,

Isaac Smith Homans,

Charles Hughes,

Charles William Jackson,

Christian Jensen,

Henry Nicholas Kaufman,
Virgil Morrison Kime,

John Morrison Laing,

Milton P. Langstatf,

Alfred McDougald,
James Allen Macfarlane,

John Archibald McKellar,
Michael Alexander Mackenzie,

Frank Douglas Macorquodale,

Donald Matheson,
Franklin Bush Mead,

G. Cecil Moore,

W^illiam Oscar Morris,

Albert Henry ]\Iowbbay,

Charles Park Muckle,

John Ballantine Niven,

John Gowans Parker,

Oliver Winfred Perrin,

Thomas Ashley Phillips,

Sidney Herbert Pipe,

Edward Ernest Reid,

Harry I. B. Rice,

Douglas Hall Rose,

Harwood E. Ryan,

William A. Sinclair,

Charges Gordon Smith,

Edwin Henry Smith,

Walter Harold Sommerville,

Walter Newell Stanley,

Allan Wilmot Strong,

Abel Travassos,

Dwight a. W^vlkeb,

James Herman Washburn,
Alva Courtenay Washburne,
Arthur William Watt,
Wilfred Clare White,

Albert W. Whitney,

Frederick Alfred Williams,

William Archibald Porter Wood.



vu

NOTATION.
Adopted October 23d, 1890.

Resolved, that in the presentation of papers the Symbols of the Text-Book of

the Institute of Actuaries, with tlie additions noted below, be followed when

convenient, and that in any event the use of such symbols in other senses be

avoided ; that the letters denoting commutation columns, according to the system

of Dr. Farr, customarily followed by American Actuaries, be printed in plain

"full-face" type; and that otherwise there be entire liberty as regards notation.

dx Cxk^^
L-Hl Da-f-l'

la: / 1 I
• N Da;

"^= i;Ti^i + ^) = 'd-^-

iS^= Sum insured.

-K'= Cost of insurance = q{S— V).

n= Single premium (alternative for A).

The following notation for the discounted value of the future profits from

mortality was recommended for adoption May 21st, 1908.

G^ =^ the present value at date of issue of the assumed mortality gains on a Single

Premium Whole Life Insurance of 1 issued at age x.

(?^^ = the value at the beginning of the second policy year of the assumed mor-

tality gains on a Single Premium Endowment Insurance of 1 for n

years issued at age x.

jj5r^= the present value at date of issue of the assumed mortality gains on a

Limited Payment Life Insurance of 1 issued at age xhj n annual pay-

ments.

g^:j^ = the value at the beginning of the second policy year of the assumed

mortality gains on an Annual Premium Term Insurance of 1 for n years

issued at age x.
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The Mortality Experiei^ce

OF THE Mutual Benefit Life Insurance Company
Under Extended Insurance.

BY E. E. RHODES.

Owing to recent legislative enactments and other causes, the

practice of granting extended insurance in case of lapsed policies,

either automatically or as an option, has recently become very

general. The general non-forfeiture system of The Mutual Benefit

Life Insurance Company, adopted in 1879, provided that in event

of default in premium payments after two years' premiums had

been paid the insurance would be extended as term insurance for

the full amount of the original policy, without any action by the

owner thereof. The full American Experience four per cent, re-

serve, less any outstanding indebtedness, was to be used as a

single premium for term insurance under a table of rates based

upon the American Experience Table of Mortality and 4^ in-

terest, with a loading of twenty per cent, of the net premium,

except for ages under thirty-five, where the loading was somewhat

less than twenty per cent. In event of death during the first

three 5^ears of the period of extended insurance the overdue pre-

miums were deducted from the amount insured. The original

non-forfeiture System also provided that proofs of loss must be

filed within one year after the death of the Insured. This last

provision, however, was found to be of no practical value and was

597
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never enforced, very few cases having arisen where it would have

been of any effect.

In 1S95 the Company began the practice of making policy

loans up to the limit secured by the cash surrender value. Loans

up to that time had been limited to one-half of the policy reserve.

At the same time the non-forfeiture provisions were changed so as

to provide that if death should occur during the f.rst year of

extended insurance there would be deducted from the amount

insured the overdue premium together with a sum equal to the

indebtedness outstanding at time of lapse. Such a provision was

not necessary when the indebtedness did not exceed one-half the

policy reserve; but when the Company's practice in regard to

policy loans was made more liberal it became necessary to pro-

tect the Company against a moribund policy-holder who, knowing

that he had only a short time to live, could procure a policy loan,

leaving only sufficient value to extend his insurance through

his probable lifetime. It is clear that without a provision for the

deduction of the indebtedness, such a policyholder might be said

to " eat his cake and have it, too." If there was an indebtedness,

the amoimt to be applied to the purchase of extended insurance

was equal to the American Experience 4% reserve reduced in the

ratio of the indebtedness to the cash surrender value.

In 1900 the Company changed its reserve basis to 3 per cent.,

and at the same time adopted new non-forfeiture provisions appli-

cable only to policies thereafter issued, under which the cash

surrender value, less any outstanding indebtedness, was to be

applied to the purchase of extended insurance at net rates based

upon the American Experience Table ol Mortality and 3 per cent,

interest. The cash surrender value was in all cases equal to the

American Experience 3 per cent, reserve, less a surrender charge

of one per cent, of the amount insured. The provision for the

deduction of the overdue premium and a sum equal to the out-

standing indebtedness at time of lapse, if death occurred during

the first year of the extended insurance, was retained.

The Company's Non-forfeiture System was again changed in

January, 1908. Under the present system, which is applicable

to policies issued since 1907, the insurance is extended for the

amount of the original polic)^ less any outstanding indebtedness,

and in event of death there is no deduction on account of either
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overdue premiums or indebtedness. The surrender charge of one

per cent, mentioned above is reduced one-tenth of one per cent,

each year beginning with the sixth year, so that at the end of the

fifteenth year and thereafter there is no surrender charge. A vahie

is allowed whenever, at time of lapse, the reserve is in excess of

$10.00 per $1,000 insured.

The original ISTon-forfeiture System of 1879 was made applicable

to all outstanding policies as well as to policies thereafter issued.

At the end of the year 1879 there were 28,819 premium-paying

Life and Endowment policies in force, insuring $97,436,037, to

which the automatic extended insurance provision had become

applicable. On December 31, 1906, there were 162,077 pre-

mium paying Life and Endowment policies in force, insuring

$383,497,544. It is undoubtedly true that no other company may
be said to have had as much experience in the matter of extendefl

insurance as The Mutual Benefit. The policies actually extended

have been sufficiently numerous to give the requisite data for a

mortality investigation, and the results of such an investigation

are presented herewith with the hope that they will prove suffi-

ciently valuable to justify the time and labor which have been

spent. At the outset I desire to say that after the plan and scope

of the investigation had been determined, I was unavoidably absent

from the office during the greater part of the time, and credit

for the work is largely due my associate, Mr, Papps,

Objects of Investigation",

The general mortality experienced by the Company on extended

insurances has been carefully watched from year to year; but it

was deemed interesting and valuable to investigate the mortality

according to

(a) Years elapsing between dates of entry and extension;

(h) Years elapsing since extension, irrespective of the time

elapsed between entry and extension;

(c) Age of Insured at time of extension;

The most important question to be determined was whether there

was any adverse selection by the Insured through failure to pay

premiums. The investigation was made on the bases of " policies
"

and '' amounts."
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Bases of Compaeison.

To obtain a proper basis of comparison it was necessary to

calculate the expected deaths according to a select mortality table.

It was decided to use three select tables, viz :

—

(a) Modified Healthy English;

(c) Compound Progressive.

It will be remembered that (a) was the table used as a basis

of comparison in the Specialized Mortality Investigation. It

shows separate rates of mortality for each of the first five years

after entry, and the ultimate rate for the sixth and subsequent

years is that shovni in Farr's Healthy English Male Table, except

for certain modifications for ages 15-31 inclusive and for ages

52-01 inclusive.

The 0"^^^ table gives the mortality experience on healthy male

lives according to the last investigation of the British ofi&ces.

Separate rates of mortality are shown for each of the first ten

3'ears, and the ultimate rate applies to the eleventh and subse-

quent years.

The Compound Progressive Table is based upon the experience

on Deferred-dividend policies issued by the New York Life In-

surance Company, and appears on pages 100-101 of Volume 9

of the Society's Transactions. The period of selection extends

through eleven years, the ultimate rate becoming effective in the

twelfth year.
"*

The expected deaths according to the American Experience

Table are also calculated for the entire experience, irrespective

of durations, and for the exposures grouped according to years

elapsed between entry and extension.

Prepaeation of Data.

The ages at dates of extension were nearest ages. In cases of

extended insurances terminated by expiry the duration was taken

to the nearest one-tenth of a year. The tenths were determined
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according to months, days being disregarded. By disregarding

days there is a possible error of one month more or less; but the

errors will tend to counterbalance one another. In reducing

months to tenths of a year, three months and nine months are

equivalent to two and one-half and seven and one-half tenths,

respectively. Three months were considered as three-tenths of a

year, and nine months as seven tenths. For the months one to

three the tenths are identical. From four to eight months the

tenths are one less than the number of months, and from nine

to eleven months tivo less. In cases of extended insurances can-

celed by the reinstatement of the original policies or by surrender,

the durations were calculated in the same manner as for the

expired. In cases of death the durations were taken to the anni-

versaries of the dates of extension following the actual dates of

death. The Policy Year method was followed in the investi-

gation, the observations being carried in case of all policies

existing December 31, 1906, to the policy anniversaries in 1907.

In eases where insurances were extended and the original policies

were afterwards reinstated and there was a second lapse followed

by a second extension, the duration under the second extension

ivas computed from the date of the medical examination for re-

instatement.

The shortest duration of entry to extension was two years, except

in case of 256 policies insuring $651,400 which, after having

lapsed and been extended and afterwards reinstated, were allowed

to lapse and be extended for the second time within less than

two years after reinstatement. These cases were so few in number

that they were included in the two-year group. This group, with

the exceptions referred to, includes all policies which paid two

years' premiums. The second group, aside from cases arising

from reinstatement and subsequent lapse, included all policies

which paid more than two, but not more than three, years' pre-

miums. The other groups were treated in the same way.

The cards were first sorted according to duration from entry to

extension ; then by ages at dates of extension ; and then by duration

ujider exposure. The results of this third sorting were entered

upon sheets designated as " Table A," of which the following is

a specimen:
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Note :—The columns showing the Expected deaths are omitted from the

above table.

There were 78 policies insuring $182,300 in the first group (Year Extended 2)

the age at time of extension being thirty-five years. The nearest whole number

of the total durations, integral and fractional, is entered upon the top line,

opposite Year 1, and the diflerence between the entire number, 78, and this

number, 53, or 25, is entered opposite Year 0. The amounts at risk were

treated in a similar manner, being taken to the nearest hundreds of dollars,

except where the age at time of exposure was sufficiently high to bring out a large

value of q^. In the second year there were altogether 62 policies. The total

exposures were equivalent to 37 policies exposed to risk for the full year, so that

the remaining 25 policies were entered on the lower line opposite year 1, not

being included in the observations of the second year.

The expected deaths according to policies and amounts were

calculated by three select mortality tables as has been stated.

Preliminary sheets were first prejjared, showing for each policy

year from the third to the eleventh inclusive, the rates of mor-

tality by each of the three tables, and the difference in the rates

for each age at entry. The multiplications were then performed

by means of the " Millionaire " calculating machine. The number

or amount at risk was set up on the machine and multiplied by

the q^ from the table showing the lowest value. The result was

tabulated and left on the machine, and the same number or

amount at risk was then multiplied by the difference between the

lowest and the next higher value of q^. This gave the same result

as if a separate multiplication by the higher value of q^ had been

made. ThQ results of the multiplications by the middle and high-

est values of q^ were also obtained by means of differences. The

method resulted in a considerable saving of time, as the machine

had to be cleared only after every third calculation.

The following table summarizes the footings of the sheets com-

prising Table A:

—

Mode of Exit.

Expired

Canceled

Existing

Died ....
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It will be observed that 29,691 policies insuring $70,359,020

•svere extended. Of this number, 3,135 policies, insuring $8,364,654,

were counted as not exposed to risk, leaving 26,556, insuring

$61,994,366, which actually entered into the investigation.

The total exposed to risk was equivalent to 97,012 policies, for

$224,429,217, at risk for one year. As 26,556 policies, insuring

$61,994,366, entered into the investigation, the average duration

of exposure was 3.65 3'ears by policies, and 3.62 years by amounts.

A noteworthy feature is the large proportion of the data terminating

naturally. The percentage for each mode of exit is as follows:

—

Mode of Exit.
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etc., years in force. This table was compiled by summing the

data used in Table B for two years and over, three years and

over, etc. A column is added to Table B^, showing the per-

centages of actual to expected deaths (based upon amounts) by

the American Table for the cjitire general mortaliUj experience

of the Com/pany. It will be observed that with the wearing off

of the effect of medical selection, the mortality under extended

insurance becomes increasingly greater than under the Company's

general experience.

Table C.

The policies and amounts at risk, the actual deaths and the

expected deaths were also summarized by ages at date of extension.

The summary was first made for each age, but the data was not

sufficient to give smooth results, and Table C was accordingly

prepared to show the results for ten-age groups. It will be seen

that the percentages of actual to expected deaths by the Modified

English Table tend to increase with age, the percentages based on

policies showing a steady increase with the exception of ages over

seventy-five, where there were only seven policies ceased by death.

The percentages based on the 0^*^^ and Compound Progressive,

which are true select tables, do not show this tendency to the

same extent. In fact it would appear from a careful study of

the percentages shown that any tendency towards higher per-

centages at the older ages is sufficiently explained by the fact that

at the older ages the policies will naturally be those which have

had the longest durations between entry and extension, and which

have a higher mortality.

Table D.

The policies and amounts at risk, the actual deaths, and the

percentages of actual to expected deaths for each year of exposure

under extension, are shown in Table D. For the first year of

exposure the actual deaths exceed the expected deaths according

to each of the three bases of comparison for both policies and

amounts. The second year of exposure shows lower percentages

than the first, and the third lower than the second. The per-

centages for the fifth year of exposure are higher than those of
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the fourth and sixth years, due probably to the lack of sufficient

data to show smooth results. The figures for the fifth-ninth years

and the tenth-twentieth years have been grouped.

The insurance under many policies is extended by reason of

carelessness or financial inability on the part of the policyholder.

In some cases extended insurances may have been in force at the

death of the Insured and the Company not have been informed

of the death. This would apply more particularly to those early

poli-eies which contained no non-forfeiture provisions. If there

be any such cases, the mortality has been understated.

287 policyholders died during the first year of extended insur-

ance. The causes of death were as follows:

—

Tuberculosis,

Cancer,

Bright' s Disease,

Apoplexy, or Brain Disease,

Heart Disease, .

Suicide,

Alcoholism,

Diabetes, .

Unclassified,

Chronic,

Acute, .

Total,

25

13

18

47

24

22

13

115

287

The loss papers in the above cases were carefully examined in

an effort to ascertain the proportion of cases in which it might

be reasonable to assume that the Insured was so far aware of his

physical condition as to justify him in allowing his insurance

to be extended. To illustrate:—Mr. P.'' B. W. died of tubercu-

losis eight months after his policy had lapsed and the insurance

been extended for 5 years and 7G days. The loss papers show

that he was aware of his condition when the policy lapsed, and the

Company's correspondence shows that he desired the insurance to

be extended. We are safe in assuming that in such a case the

granting of extended insurance was a determining factor in the

lapse of the policy.

The following tabulation shows the number of cases in wliich

death occurred the first year and in which it is either certain or
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probable that at time of lapse the Insured knew that he had only

a short time to live and that the term of the extended insurance

would cover his probable lifetime :

—

Tuberculosis, ....
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CONCLUSIOXS.

I believe that the results of the mvestigation warrant the follow-

ing conclusions :

—

The Compan3''s SA'stem of automatic extended insurance on the

whole has been entirely satisfactory. It has not proved burdensome

to the Company, and experience has demonstrated its attractiveness

to the insuring public.

Any system of extended insurance requires safeguards if the

company is to be protected from loss. There is undoubtedly an

adverse selection on the part of members taking extended insurance,

the full effect of which is not revealed by the present investigation.

Inasmuch as under automatic extended insurance many policies

are extended without thought by the Insured as to their disposition,

the adverse selection would be greater with a company which

allowed extended insurance as an option instead of automatically.

Tliere should be either a surrender charge during the years in

which lapses are most frequent, or the extended insurance should

be bought at loaded rates, if the persistent policyholders are to

be protected against adverse selection.

The mortality savings of any favorable years, and any excess

interest earnings, should be held by the company to meet the

unfavorable mortality of other years. In other words, the ex-

tended insurance should be on a non-participating basis.

The sufficiency of the American Experience Table of Mortality,

as a measure of the mortality on American insured lives, is again

demonstrated.
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TABLE B.1

Extended
after

being in
force over
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TABLE C.

Actual Deaths
Year Extended. Policies. Amount.

Percentage Actual to Expected Deatus accokding to

fMl
Mod. Eng. O Conip. Prog.

Policies. Amount. Policies. Amount. Policies. Amount.

Ages (at date of extension) 16-25.

2
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Actual Deaths
Year Extended. Policies. Amount.

TABLE C- Continued.

Percektagk Actual to Expected Deaths According to

Mod. Eng. 0'- Comp. Prog.
Policies. Amount. Policies. Amount. Policies. Amount.

Ages (at date of extension) 50-65.

2
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TABLE D.

Year of
Expo- At Risk. Actual Deaths,
sure. Policies. Amounts. Policies. Amounts.

Percentage of Actual to Expected by

MoA. Eng. Ot*']. Comp. Prog.
Policies. Amount. Policies. Amount. Policies. Amount.

26,556
19,388
14,123
10,435

$61,993,929
44,889,622
32,638,691
24,083,789

306
198
136
107

§795,055
491,412
321,688
269,240

107.5
90.6

81.8

83.9

112.9
92.1

79.0

86.0

110.4

92.1

80.5

79.7

113.8
91.9

76.3
80.1

121.4
102.9

90.8

90.3

124.8

102.5
85.7

90.3

5
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I. Inteoduction.

1. Object of the paper. Under the present laws and regula-

tions several states in Europe require companies doing business

in such countries to make an annual valuation of policies issued

on applications which have been signed therein. For a large

company it may not be feasible to provide in the valuation of

the total business, for subdivisions according to countries. In

such case special records are kept for states requiring special

valuations, and companies so proceeding may welcome a method

by which the labor caused by additional valuations is reduced, with-

out weakening the trustworthiness of the result. To distribute the

work of valuation equally over the business year, to have the work

as near complete as possible at the actual end of the calendar

year, to adapt it to a comparatively small clerical force, are other

points which, in this connection, may be regarded as worthy of

consideration.

The object of this paper is to set forth a system of valuation

which has been satisfactorily carried out in practice for the pur-

poses designated above, and which, furthermore, involves some

theoretical interest.

2. General character of the system, formula of recurrence.

The system which will be described in the following paper is

based on a formula of recurrence for mean reserves published by

the author in 1905, in the German insurance journal, Zeitschrift

fur die gesamte Versicherungswissenschaft, Vol. 5, Berlin, 1905,

p. 63. The method can briefly be described as a valuation by

movement and recurrence, because an amplified movement of

insurance, completed by net premiums and reserves, keeps track

of the increases and decreases occurring during the year, and the

formula of recurrence brings the reserves valued as for the begin-

ning of the business year, to the reserves valued as for the end of

the business year.

The system does not require any subdivisions according to plans

or years of issue (except that the new business of the year
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must be valued apart) ; it is only necessary to separate according

to ages attained for each valuation basis of mortality and interest.

This means in many cases a considerable saving of labor, if we

take for instance the ordinary group valuation method as standard

of comparison. In detail the advantages and conditions of ap-

plicability of the system can only be discussed (Par. 10, 11) after

the plan has been thoroughly ex2:)lained. But two points may be

stated here at the beginning: (1) We deal only with the case of

the full level net premium reserve; (2) We assume that said

premium reserve is valued on the basis of an aggregate table.

The method may not be practicable for a company which bases

its valuation on a select table.

Any process of accumulation, however—and the system is such

a process,—is liable to accumulate from year to year clerical errors

once committed. Therefore the method should not be used, as

pointed out in my German paper, unless an independent valu-

ation is made say every five years in order to check the results

and to arrive at a new starting point. With this provision it

appears to me that the system is at least as reliable as any other

valuation method known to me. As a matter of fact the practical

experience of the system has so far been very favorable.

3. Approxwiate element involved in formula of recurrence.

After having emphasized the last statement, it is important to

point out that the formula of recurrence, which is the backbone

of the whole system, is not exact, but only an approximation.

The approximation, however, is so very close that the committed

error can as a rule be neglected. In Par. 12 of this paper the

result of a practical valuation is given taken from a certain

section of the German business of the New York Life Insurance

Compan}', in which there was an amount of insurance in force

on December 31, 1906, of about 150 million marks. The reserve

amounted to about 21 million marks, and the reserve obtained by

the formula of recurrence was only 270 marks less than the reserve

derived by an independent group valuation. Such satisfactory

agreement was confirmed on every new test made.

Nevertheless the approximate character of the formula of re-
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ciirrence is a serious point. The practical man should not, and

the mathematician will not, be satisfied by a simple reference to

a certain number of tests in practice. The mathematician who

sees an approximate equation will ask what its error is, and he

will require tliat at least the sign and an upper limit of the error

be ascertained. The practical man needs this information as

well, because he must know the conditions and restrictions of

the applicability of the formula.

In order to attain this end I have given in the theoretical part

of this paper (Part III) a new derivation of the formula of re-

currence which is entirely different from that which I set forth

in the above mentioned German article. The new method dis-

closes a very elementary principle (Par. 14, theorem I) which is

the basis of the approximation. It gives a simple algebraic ex-

pression for the error (Par. 15), from which an upper limit is

derived which can be easily calculated numerically in practice

(Par. 17). The sign of the error can also be determined without

difficulty, and it thus becomes possible to calculate close limits be-

tween which the reserve must be contained and to state the con-

ditions under which the formula can be used (Par. 16 and 17).

The practical result of this investigation may be expressed in the

statement that the formula is inapplicable only to cases in which

extreme ages have an appreciable influence on the total. Such

cases will rarely occur in practice, so that imder normal con-

ditions the error of the formula can be entirely disregarded or,

when the utmost accuracy is desired, the error can be estimated

by the methods of this paper and added to the reserve value

obtained by the formula.

4. Literature. Before speaking of the literature, it must be

stated that the whole plan as here described has been put into

practice not by the author, but by Mr. A. Davidson, Actuary of

the ISTew York Life, to whom the author is greatly indebted for the

keen interest he has taken in the subject. His arrangement has

been substantially adopted by the author, and essentially such way
of operating has been described in §§ 2 and 3 of Part II. The idea

of the fictitious reserve and its introduction in the system (Par. 9),

is also due to Mr. Davidson. Besides the theoretical interest in-



618

volved in this idea, its use means a considerable facilitation of the

office work.

jSTow, as regards the literature, the reader will himself notice the

close relations existing between the present investigation and other

papers published in this journal. The discussions on such papers

have, therefore, to a large extent, a bearing on the present subject

as well. We must here limit ourselves to a few references.

The formula of recurrence for terminal reserves (Par. 15, for-

mula (5)) from which we derive our formula for mean reserves is,

according to Mr. M. H. Peiler (Volume III of these Transactions,

p. 25), known to the readers of this journal as " Emory McClin-

tock's accumulation formula."

In Volume IX of these Transactions, p. 22, Mr. M. H. Peiler

describes how by a set of similar accumulation formulae based on

terminal reserves, a valuation system can be established that we

may properly call, like the method described in this paper,
—

" a

valuation by movement and recurrence." Incidentally it may be

pointed out, that Mr. M. H. Peiler's paper just mentioned, also

deals with the separation of increases and decreases according to

source, with which problem any system of valuation by movement

and recurrence is intimately connected.

In the French insurance journal. Bulletin de VInstitut des actu-

aireg franqais, Paris, Mr. G. Pouret has made use of Mr. McClin-

toek'e accumulation formula for the purpose of valuation (see said

BuJhiin, vol. ii, 1891, p. 35, p. 62; vol. v, 1894, p. 60), by

reducing the balance sheet reserves to terminal reserves. He
arrives at this by placing the anniversary of every policy—for the

purpose of valuation—on the first of January of that calendar

year which is nearest to the actual anniversary of the policy.

Mr. Fouret then fully develops a system of valuation by move-

ment and recurrence which is based on Mr. McClintock's formula,

extending it not only to joint lives, but even to sickness insurance.

Occasionally, in a brief way, Mr. Fouret refers to the modifica-

tions to be applied to his method, in case the first of July of the

business year be taken as the average due date of premiums.
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II. Practical Phase.

§ 1. Statement and application of formula of recurrence.

5. Statement of formula. Using the symbols of the Actuarial

Society, the formula of recurrence may be written as follows

:

(1) V+y,=KSn + >S; + + l-P- {^(S,, + Sn + l)v

where for every index z :

(2) ''^ =^
and for 2 = x + n— -^

(3) p,=Px+n-%= ^{Px-\-n-l+Px + n)

This formula applies to an individual policy in force at the

beginning of the business year and remaining in force at the end

of such business year ; x denotes the age at entry, n the years of

insurance completed at the anniversary of the policy in the business

year. Sn and Sn+\ are the amounts insured in event of death in

the n'^ and n + 1*' insurance years respectively. V—y^ and V+y^ are

the mean reserves at the beginning and end of the business year

respectively, so that for instance, V—y^ is given for an ordinary life

policy by :

(4) „_^F, =Kn-lF. + nV.) + IP.

P is the annual net premium payable at the anniversary in the

business year. For insurances in event of death without premium

return, such as the ordinary endowment and life policies, Sn, Sn+ i

and \{Sn-{- Sn-\-i) are simply the face amount of the policy and P
is 0, when no premium is payable in the business year, as is the case

for paid-up and single premium policies. For pure endowments Sn

and SnJri ^^e the premium return, when there is any.

An extension of the formula to annuities is given in my above

quoted German article, but omitted here because annuities are not

treated in this paper. The formula applies to joint life insurances,

as has been observed by Mr. A. Davidson. Taking for instance,

instead of the one life {x), two joint lives {x, y), we have simply

to replace:

1 + ^'

, 1 + ^

U^j^n-y^= - by W^+ n_3^,j,+ n_i^
Px + n-yi, Px + n-%,y + n-%
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In this article, however, we shall confine ourselves to life and

endowment insurances on single lives.

A glance at the formula (1) shows that, assuming an aggregate

of policies which are all in force at the beginning as well as at the

end of the business year, we can at once apply the formula to

any part of that aggregate in which the age attained at the begin-

ning of the business year is the same for all policies. "We shall

illustrate the working scheme by a mass of this last kind.

6. Numerical application. The numerical data of our illustra-

tration are those of the two tables I and V (page C21). For the

business year we take 1908; it may be the first year in which

the formula of recurrence is used. We start the process of recur-

rence with the reserves of December 31st, 1907, ascertained by an

ordinary group valuation, which reserves appear in column (9)

of the two tables, I and V, and we proceed to ascertain how near

the process of recurrence will bring us to the reserves of December

31st, 1908, as obtained by an independent valuation and shown in

column (11) of tables I and I'. The basis is the American 3%
table.

As is conveniently done in practice, we have here excluded the

premium return element. But among the 50 twenty-payment life

policies issued in 1906 at age 3-1 for $2000 each, there are, let

us suppose, 40 which were issued with full return of the premiums

paid within twenty years, the annual gross premium rate being

$42.86. The corresponding annual increment to the amount in-

sured of $85.72 is stated at an even $8G. for each policy in column

(4) of table V which contains the premium return element.

7. Process of recurrence. The tables, II and 11' (pages 623,

624), show how the formula of recurrence (1) applies to the mass

of policies assumed in Par. 6. The scheme of the table has been

reproduced as it is actually used in practice, so that one line is

provided for each age attained at the beginning of the business

year. For the sake of illustration I5I/2 has been assumed as the

youngest, and 90% as the oldest age attained on January 1st, 1908.

As all policies of our mass belong to the same age attained on

January 1st, 1908, they can be valued as a unit and require only

the filling in of the one line " age 3514." The figures appear
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again as " totals " in the last line of the tables where the footings

resulting from all ages would appear in an actual valuation.

For the convenience of the reader we have added in the last line

of the headings of tables II and 11' brief references to the corres-

ponding columns of tables I and I'.

As in table II face amounts only appear, the formula of recur-

rence reads for this table

:

where S denotes the face amount.

For table 11', which refers to the premium return element,

formula (1) has been written in the following form:

V+y,= Sn + i*S+ JP-{(5« + ^S)v-iV.y^ + ^P)}u,+ n-y,

Sji being the total increment and S the yearly increment of premium

return insurance in force December 31st, 1907. P is the additional

net premium and V-y^ and F+% are the additional reserves at

December 31st, 1907, and at December 31st, 1908, respectively.

]S[ow comparing the reserve values in tables I and V obtained

by an ordinary group valuation, with those in tables II and II'

obtained by the formula of recurrence, we find that in this par-

ticular case the formula of recurrence has worked as an absolutely

correct formula.

§ 2. The amplified movement of insurance.

8. Process of movement. In case of an actual company the

process of recurrence alone does not su^ce for the valuation of

the policies. In reality we have not simply to deal with a mass

of policies which are all in force both at the beginning and at the

end of the business year. Among the policies in force at the be-

ginning of the year, there are terminations of all kinds and de-

creases by change during the year: there are also increases by

change and reinstatements. Furthermore we have the new business

paid for during the year and again in the new business increases

and decreases of all sorts. By its nature the formula of recurrence

is limited to the old business. The valuation of the new business

must therefore be made by some other method, such as the usual

group valuation system. But even for the old business the process
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of recurrence alone does not furnish us with the reserve on the

insurance in force at the end of the year, unless the reserves on

the increases and decreases are known to us. Such reserves may

be found by an individual valuation of each policy entering and

of each policy ceasing. For each such increase or decrease we

must also ascertain the annual net premium which would have been

payable in the business year, if the policy had been in force both

at the beginning and at the end of the year. Instead of the

simple movement of insurance which takes into account

:

(1). Number of policies,

( 2 ) . Amounts,

we therefore need an amplified movement of insurance in which

we record, for every increase and decrease

:

(3). The net annual premium,

and (4). Mean reserve, valued as for the end of the business

year.

Assuming that we Ivnow for each age attained and for each one

of these four elements the totals which are in force at the begin-

ning of the business year, the valuation work to be done for the

business year will consist of the following

:

I. Process of Recuerence.

(a) From the valuation of the insurance in force at the end of

the preceding business year, we draw recapitulations according to

ages attained, giving the totals of each one of the four elements.

If the valuation by movement and recurrence was already in use

in the preceding year, these totals are immediately furnished by

the records kept for such preceding year.

{!)) By the process of recurrence we derive from the mean re-

serves valued as for the beginning of the business year, the mean

reserves valued as for the end of the year on the insurance in force

at the beginning of the business year.

II. Process of Movement.

(c) Daily, during the year, we record the values of the four

elements for every increase and decrease occuring during the year,

including the increases and decreases on the new paid business,

and also including the increase due to the fact that a policy dated

back to a previous year is paid for in the business year, but ex-
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eluding increases accruing when a policy dated in the business

year is paid for in that year, these last being the normal new issues.

(d) After the books have been closed for the business year, the

increases and decreases referred to under (c) are footed for each

one of the four elements and for each age attained.

(e) By the usual group valuation method we ascertain the

reserves on the new business, dated in the business year and valued

as of the end of the year, taking all these policies as they stood

at the moment when they were paid for. We draw recapitulations

indicating the totals for each one of the four elements and for

each age attained.

(/) We then determine, by the process of movement, for each

age attained and for each one of the four elements, the totals in

force at the end of the business year, starting in case of the reserves

with their values as for the end of the year on the insurance in

force at the beginning of the year, which values were obtained by

the process of recurrence referred to under (h).

The final totals thus obtained for each age attained and for each

one of our four elements will be the figures to start ofE with in the

next business year, which figures will exactly correspond to the

amounts that were the initial values referred to under (a) for the

current business year.

It has been assumed that all policies are valued on the same

mortality table and at the same rate of interest. If the case is

otherwise, the entire business must be divided into as many sections

as there are different combinations of mortality tables and rates

of interest, and the processes above described applied to each

section. The number of policies is not^ needed for the valuation,

but this element comes in naturally and is convenient for check-

ing purposes. The new paid business v/hich is dated back to

previous years, can be properly treated along with the increases

in the old business. A balance of the system with the ordinary

movement of insurance can be easily obtained for the number of

policies and amounts of insurance.

9. Fictitious reserves. The analysis of the work required to be

done under the system of valuation by movement and recurrence

is completely given in items (a) -(f) of the preceding paragraphs,

with the exception of one point which remains to be explained.
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Policies like maturing endowments and expiring term insurances

which end by their terms in the business year, have no reserve

values at the end of the business year. To take out such policies

at the beginning of the year, would be to disturb or at least com-

plicate the machinery. But if we apply to such a policy the for-

mula of recurrence mechanically, starting with the correct reserve

value V—y^ at the beginning of the year, we arrive at a fictitious

mean reserve of our policy which may be designated by V^^ y^ and

which is exactly the contribution of our policy to the reserve value

obtained for our mass, by mechanically applying to the mass the

formula of recurrence without taking out those policies which end

by their terms in the business year. At the time of termination

of such a policy we shall then record among the decreases of the

day, as described in (c) of Par. 8, the values of the four elements

of this policy, but entering as reserve the fictitious mean reserve

of the policy calculated for the end of the business year.

It is easy to derive exact formulse for these fictitious reserves

by which they can be calculated without knowing the mean re-

serves of the preceding year of insurance. By the aid of these

formula the fictitious mean reserve rates can be calculated and

tabulated for every age at issue and all plans for which they come

into play.

It would be possible to avoid the fictitious reserves in the system

by applying the process of recurrence refen-ed to under (&) of

Par 8, ajier the process of movement described under (c) and (dJ)

had been completed. We would then confine the process of move-

ment to the increases and decreases on the insurance in force at

the beginning of the year, recording for every such increase or

decrease the mean reserve valued as for the beginning of the year,

instead of treating the mean reserves valued as for the end of the

year as described in Par. 8. "We should thus, by the process of

movement, arrive at the reserves as for the beginning of the year

on the old insurance in force at the end of the year, and would

obtain therefrom, by the process of recurrence, the reserves for the

end of the year on the old business in force at the end of the year.

We should then have to add the reserves on the new business in

force at the end of the year as ascertained by a direct group valu-

ation. This course was described by the author in his German

paper quoted here in Par. 2. The suggestion of treating the reserves



628

for increases and decreases valued as for the end of the year,

and the use of the fictitious reserves involved in the jDroposition,

are hoth due to Mr, Davidson. The author has adopted this

scheme, which appears to him far preferable, because—among other

advantages—it makes it possible to start the valuation work for

the current business year with the process of recurrence, instead

of deferring said process—as the other system does—^to a time after

the books have been closed for the business year.

§ 3. The system in practice.

10. The office ivorJc. The office work required to be done under

the system as described in Par. 5-9 can, for a comparatively small

and steady business, be arranged as follows:

(a) A company which keeps policy-cards for increases and de-

creases can enter daily, at a proper place on such card, the annual

net premium and mean reserve, valued as for the end of the year,

both for the face amount and for the premium return insurance,

if any. Then, say every month, the cards for all increases and

decreases of the month can be arranged according to ages attained

and the necessary data copied for every case on " increase sheets,"

where there is an increase, and on " decrease sheets," where the

case is a decrease. Proper columns of the increase sheets provide

for the record of the mode of increase, the policy number, the face

amount, the annual net premium and the mean reserve, and also

for the indication of the additional insurance, the additional net

premium and the additional reserve on premium return, where

there is any. All policies belonging to the same age attained arj

entered in chronological order imder \lie same heading :
" Ag

;

attained " The decrease sheets are arranged in exactl/

the same manner.

After the books have been closed for the end of the year, the

various columns of the increase sheets and decrease sheets are

footed for each age attained, and thus the data referred to under

(^) of Par. 8 are obtained as well for the face amount of insurance

as for the premium return insurance. The totals are then carried

to " movement sheets," using one sheet for each one of the four

elements

:
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(a) Number of policies.

(h) Face amounts.

(c) Annual net premiums on face amounts.

(d) Mean reserves on face amounts valued as for the end

of the business year.

There are three additional sheets corresponding to

(b), (c) and (d) for the premium return element.

The scheme of the movement sheets (a) -(d) is the same. Each

line corresponds to an age attained printed in the first column

of the sheet. The second coluian of each movement sheet (a) -(d)

is headed " In force Dec. 31st, of preceding business year." The

figures for this column are, in case of elements (a)-(c), known
from last year's valuation and, in case of element (d), they are derived

from the figures of the last year by the process of recurrence. The

figures are to be filled in when the valuation work for the current

business year is started. The third column takes up the totals which

come from the increase sheets, and the fourth column the totals

which come from the business dated and paid for in the year—see

(e) of Par. 8. A fifth column may be conveniently added, showing

the sums of columns (2-4). In the sixth column we copy the totals

which come from the decrease sheets, and in the seventh column

we obtain as difference of columns 5 and 6, the totals corresponding

to the insurance in force at the end of the year. This last column,

when footed, must, for number of policies and amounts, balance

with the policy exhibit, and it gives for the premium reserve sheet

the total reserve at the end of the year, as resulting from our system

of valuation by movement and recurrence. The figures appearing

in each movement sheet in the various lines of column (7) are, in

case of elements (a) -(c), at the same time the totals to be carried

forward to column (2) of the corresponding movement sheet for

the following business year. In case of element (d) they are de-

rived from said totals by the process of recurrence.

The arrangement of the movement sheets for the premium return

element is the same, except that the " movement of amounts " has

to be a little amplified, because it has to provide both for the yearly

increment and for the total premium return in force.

11. Possible modifications. We do not, of course, mean to say

that the system of valuation by movement and recurrence should,

3
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when applied in practice, be literally carried out, step by step, as

it has been described in the preceding section. Each company will,

in applying the system, suit its own convenience. The scheme ex-

plained in § 2 has proved satisfactory and safe in its application

to a comparatively small and steady business. But the author

thinks that the system, when properly adapted to the conditions

existing in each case, may be also used with success under other

circumstances and on a larger scale. On the other hand govern-

mental requirements or the number of different valuation bases

used by the company may necessitate the introduction of so many
subdivisions of " categories," that it would not pay to apply the

system here described. In regard to possible modifications of the

system the following remarks may be made

:

(a) We have assumed an individual valuation of the policies

coming in during the year by increase and of those going out by

decrease. Wlien we have to handle say 1200 terminations a year,

including decreases by change, we have to value, on an average, 4

terminations a day. This is an amount of work that is really not

felt at all. But for a larger business and a business with many
more terminations, the work might be reduced by applying to the

terminations of say the last four years of issue the ordinary group

valuation system, recording on the decrease sheets individually only

the decreases for earlier years of issue.

(h) Changes have been treated in the increase and decrease

sheets on the basis that the old policy with all its elements goes out

entirely in the decrease sheets and the new plan comes in as a

new case in the increase sheets. This is a safe disposition apjlica-

ble to a small business. But, when we have to face a larger vo ume
of business with many changes it may require less work to record

only those elements or those parts of the various elements which

have actually changed their values. A glance at the formula of

recurrence shows, how far it permits of simplification in such cases.

The changes by non-payment of premium to term extension or to

fractional paid-up form the most frequent kind in practice.

Policies becoming paid-up by their terms, because the premium-

paying period expires, can be treated, as is done by Mr. A. David-

son, by providing for a special column in the movement of net

premiums in which special column such expiring net premiums
are collected.



631

(c) Incidentally it may be mentioned that in the scheme as

described in § 2 it has been fomid very convenient to indicate the

mode of increase and the mode of termination for the individual

entries in the increase and decrease sheets. This facilitates bal-

ancing with the ordinary movement of insurance and helps to

localize the errors in case of any discrepancy.

12. Statement of the result of an actual valuation. The system

of valuation by movement and recurrence was applied to the German

business of the New York Life Insurance Company for the first

time in 1906 substantially in the form described in § 3. The result

was compared with the figures obtained by an independent group

valuation of the insurances in force December 31st, 1906. In the

following table, III, we exhibit the results obtained for a certain

section valued on the American 3% basis, condensing the ages in

quinquennial groups. The reserve value arrived at by the direct

valuation is a little higher than that which is found by the for-

mula of recurrence. This confirms what was expected according

to theory (theorem II of Par. 16). But the difference of Marks

270 is only 0.00018% of the amount insured.

13. Example of a poor approximation. From the practical case

above exhibited the reader may have got the impression that the

formula of recurrence is not an approximation, but is exact. In

order to convince him of the contrary we will now give—in the form

of a transition to the theoretical phase of this subject—a numerical

example in which the approximate character of the formula becomes

very evident. For that purpose we must have recourse to very

extreme cases in which the probabilities of dying and the reserves

vary rapidly with the duration of the policy. We therefore con-

sider a 5 year endowment policy, issued at age 90 for $1,000. with

annual payment of premiums. The problem is to derive by the

formula of recurrence the mean reserve of the fourth year of in-

surance from the mean reserve of the third year of insurance, the

basis of valuation being the American 3% table. The data found

upon calculation are

:

P=P90,5l = 503.54; F_y,= 2y,F9o,5l = 531.39 ; w, + „_x^

= a{92x^ = 3.26174
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The formula of recurrence gives therefore :

3^790 = (1,000 + 251.77) —{970.874— (531.39 + 251.77)}

X 3.26174

= 1,251.77 — [970.874 — 783.16] X 3.26174

= 1,251.77— 612.27 = $639.50.

The correct value of this reserve found by an independent calcula-

tion is, however, $650.37. The value given by the formula of

recurrence is therefore too small by $10.87.

Incidentally we may state that the approximation would become

still worse, if we had calculated ^h2y^ as the arithmetical mean of ^92

and -ugs, instead of using equations (2) and (3) of Par. 5. We should

have then obtained ^921^ = 3.34548 which leads to a value of

33^F90= $623.78, being smaller than the correct value by $26.59.

But, returning to our original definition of the u, the one illus-

tration given just now, with its error of $10.87, shows the in-

sufficiency of mere empirical tests and the necessity of a complete

theoretical investigation, which we will therefore now undertake.

III. Theoretical Phase.

§ 1. Derivation of formula of recurrence.

14. A simple property of the arithvietical mean. We designate the

arithmetical mean ^(o^ -|- a^) of two numbers a^ and Oj by Mean {%,a^

so that :

Mean (a„, a^) = ^(a„ + a^)

The principle of approximation on which our formula of recurrence

for mean reserves is based, is given by the following theorem :

Theorem I. Let a^, a^^ be two numbers which do not differ very

much and let jB^, /8j be another such pair of numbers, then the arith-

metical mean
Mean (a^^^, a^^^)

of the products %^q, a^^^ is approximately equal to the product

Mean (a„, a^) X Mean (/8„ ^^)

of the arithmetical means of a^, a^ and of /S^, )8^. The error rj involved

in this approximation is given by

:

so that we have for all values of a^, a^, P^, yS^ the identity

:
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Ifean (a„/3„, a^/?J = 3fean (a^, aj X Mean (^^, /3j) + rj

In fact the assertion is :

UaA + «iA) = i(«o + «i) • K^ + A) + i(s- «^o) (/^i - /5o)

and this relation is proved by carrying out the multiplications.

15. Demonstration of formula of recurrence for mean reserves.

Starting with McClintock's formula of recurrence for terminal reserves,

and writing V for the reserve at the end of the n^^ year and F+ 1 at the

end of the (w -f 1)*^^ year, and P for the uniform net annual premium,

we have :

(5) V+i = Sn+i—{v . S, + x- (V -^ P)} U,+n

Since vp^ + n is the reciprocal of w^j + w formula (5) can be written in

the following form :

(6) (iSr,+ t—V+Ovp. + n={v.Sr,+i-(V+P)}
Replacing n -^ 1 hy n, we also have :

(6') liSr,—V)v . p,+n-l={vS,— { F-i + P)}

Now combining equations (6) and (6') and dividing by 2, and putting

(7) y = Mean [(*§„ — F)v . p^ + „_i, (»S„ + i — F+i)v.i>;,+ n]

we obtain

y==-|-('S^n + ^n +i)— KF_i+F+2P) :

applying formula (4) of Par. 5 this becomes

(8) y = Y {Sn + ^„+i) - ( F_y, + IP)

"We now apply to equation (7) theorem I of the preceding para-

graph, putting :

% = Sn— V, /?„— Vpx+ n_i
aj r= <S„+ 1 — F+ 1, 13^= Vp^j^n

so that

(70 y = Mean(a„/3„, a,/3,)

We then find :

Mean(a„,aJ=i('5n + >^«+i)-KF+ V+i)
or

(9) Mean (a„ a,) = ^Sn + ^^. + 1) +^P-V+y,
Furthermore :

Mean (^q, (3,)=v. ^(i?,+n_i +p.+n)
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or (according to equation (3) of Par. 5) :

(10) Mean (fi„ fi^) = ^Tz + n-y,

Therefore theorem I of the preceding number gives :

(11) y = Mean (a,^,, a^fS^) = Mean (a„ a^) . Mean (/S,, ^J + rj

where the correction rj is given by

^ = Kai-«o)(A-i8o)-i[^« +i-^«-(F+i-F)]<i;.+„
Pj: + „_i)

or :

(12) r) = l[(V+l- V) - (Sn + l—S,Olv(p, + ,_,—p, + n.)

We substitute in (11) the values of y, Mean (a„, aJ and Mean

(j8q, )8j), drawn from equations (8), (9) and (10) respectively and find :

l(Sn-i-Sn+i)v—i V^y^ + IP) ={\{Sn + ^. + l) + J^

According to equations (2) and (3) of Par. 5 the quantity vp^^j^n—y^

is the reciprocal of u-^ + n— i^. Therefore we calculate from the last

equation the following expression for V+y :

(10 V+y = iiSn + S„ + r) + ip-{i(^„ + ^, + 0^

where, according to (12) :

(13) e= r]U;c+ n-y = i[(.V+i— V) — (Sn+l— Sn)'\v(pj,+ n-l
Pz + n)y'x+n-y

The equation last but one above and which is designated by (1')

is our formula of recurrence (1) for mean reserves (Par. 5),

but completed by the error e for which we derive from the last

equation (13) the following two equivalent expressions:

(1") e=={(F+i-F)-(>^n + i-/S„)}.i
Pr + n— 1 Pz + n

Pz +n-y

§ 2. Discussion of the error.

16. Theorems and illustrations. For the usual life and endow-

ment policies without premium return, we have in formula (1')

of Par. 15

:
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Sn + l /Srt =
and therefore [see (1")] '

Px + n— l Px+ n= iV+t-V).t
Px+n-%

Coniming ourselves to ages at issue x, for which the proba-

bilities of dying qx + n increase with the duration n of the policy,

we Imow that the reserves of life and endowment policies without

premium return increase with the duration of the insurance, what-

ever the mortality table or the rate of interest may be. For such

policies, which form quite the majority of all practical cases, we

can therefore assert that e is positive and we have the remarkable

:

Theorem 11. When ive have a life or endowment policy issued

for a level sum of insurance and at an age from which the proha-

liilities of dying increase with the duration of the policy, then

the formula of recurrence :

gives too small reserves. The correction to &e added is given hy

Px + n— l Px+ n= iV+x-VW
Px+n-%

By this theorem we know the sign of the error. We also see

from it, that the error is the smaller, the less the probabilities of

dying and reserves vary with the duration o:'^ the insurance. The

error is therefore higher at older ages, than at younger ages, and

it is higher for endowment policies than ]or life policies, and

smaller for single premium policies than : or annual premium
policies, if the conditions are otherwise |;he same. The theorem

also shows how to calculate the error in any individual case.

As an illustration we calculate e for the four plans contained in

table I (Par. 6), assuming only $1,000. insurance on every policy,

and add as a fifth case a 20 payment life policy issued at age 34

with full premium return in twenty years, which case corresponds

to table I'.

As, for all the five examples, x -\- n is 36, we have

:

p,^n-^-Px,.n _ , PZ.-PZ,_ ^ ^^^^^^
Px + n-y^ P35M

and formula (1'') becomes:
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£={(F+i—F) — (>S„ + i-/S,0}X 0.000036

The calculation is giveu in exteuso in table IV :

This table discloses the reason why, in case of our illustration

(Par. 6), the error of the formula was not felt; it also shows that

for premium return policies (which are excluded in theorem

II) € may become negative.

On the other hand, if we had taken our 5 year endowment policy

of Par. 13, issued at age 90, our formula (1"") would have given

us the value of e $10.87, already found, as it must be. This

extreme illustration should, however, not disturb our judgment

as to the practical accuracy of the formula of recurrence. In

practice, cases like those of tables I and I** are near the average,

and practically an extreme proposition will be a 20 year endow-

ment policy issued at age 50 for which the mean reserve of the

eleventh year is to be derived. At least the relative weight with

which cases like this will come into calculation will be light.

And for this example formula (1") gives an error e of 2.4 cents

for each $1,000. of insurance.

17. A convenient upper limit of the error. The disadvantage

of formula (1'') for the error of c is that it contains terminal

reserves which in case of an actual valuation are, as a rule, not

known. But by some simple mathematical considerations which

are omitted here, for want of space, we arrive at the following:

Theorem III. The probabilities of dying may shoiv an accel-

erated increase with the age, for all ages attained entering into

the calculation. The insurances to be valued may be all insurances

in event of death issued for a level amount and the reserves on

every individual plan may show an accelerated increase ivith the

duration of the policy. Then the error e involved in the formula

of recurrence is always contained between the limits:

o<e< t (V+y^—V-yJl(u^ + n + y^— U:,+ n-y^)
(x + 7i-y)

ivhere the summation indicated by 2 has to be extended over all

groups (x -\- n— Yo) of ages attained into which the insurance

had to be subdivided for the purpose of valuation.
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This theorem has, for the sake of an illustration, heen applied

to that part of the business of the New York Life Insurance Com-

pany which has been referred to in Par. 12, with this result:

o < € < Marks 556.

The actual deviation was, according to Par. 12, equal to 270

marks.
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The Incontestable Clause in Life Insurance

Policies.

BY WENDELL M. STRONG.

Most modern policies contain an incontestable clause which

states that the policy shall be incontestable after a certain date,

which is ordinarily either the date of issue or one or two years

after the date of issue. Usually there is a condition " provided the

premiums have been duly paid/' and occasionally some further

condition or exception is incorporated; these conditions and ex-

ceptions are of no importance to us, since the question we shall

consider is the legal effect of such a clause with regard to defences

not specifically excepted by it from its operation—whether this

effect is to bar these defences absolutely or if not, what defences

are still admissible. This question is of moment both to the

policyholder and the company. The policyholder wishes when

insuring to be certain he is leaving his family a sum of money

rather than a lawsuit in his life insurance. To the company it is

essential to the determination cf its methods to know whether,

even if there is fraud in the inception of a policy, that policy

nevertheless must be paid, unle s steps are taken to contest it

within the limit of time allowed by the incontestability clause.

Unfortunately the whole question of " incontestability " has been

most unsatisfactorily treated in the text-bpoks so that with one or

two exceptions little reliance can be placed on what they give as

the law.

It is practically without question that a clause stating that the

policy is incontestable covers all cases of misrepresentations and

incorrect statements innocently made,^ even though the application

'An extreme case showing how far the law will go where neither fraud nor

public policy is involved is Wood v. Dwarris, 11 Excli., page 493. In this case

the policy contained no incontestable clause, but a prospectus had been published,

stating that the policies would be indisputable, except for fraud. It was held

that this statement in the prospectus barred the contest of a policy for a misrepre-

sentation not fraudulent.
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is so worded as to make the statements of the insured contained

therein warranties. Hence it is only to the cases involving other

elements that we need to give our attention.

There are four different cases, not exhaustive, which must be

distinguished, as they involve different legal considerations and

principles ; they are

:

1. Where the incontestable clause states that the policy is in-

contestable from date.

2. Wliere the incontestable clause states that the policy is in-

contestable after a certain period of time, as one year from date.

3. Wliere public policy is involved, as in a " wager " policy.

4. Wliere there is substitution in the examination.

In the discussion of 1 and 2 it will be tacitly assumed that the

defences which form cases 3 and 4 are not involved.

I.

If a policy reads that it is " incontestable from date " or simply

that it is " incontestable," the question arises whether the legal

effect of these words is to bar all defences including fraud. There

is a well known principle of law that fraud in the inception of a

contract vitiates that contract. Evidently an agreement as part

of a contract that fraud, if it has existed in the inception of that

contract, shall nevertheless not be a defence to that contract, is

directly contrary to this principle of law and must consequently

be of no effect. As both Bliss and Bunyon in their treatises say,

" An agreement that the insurer will not raise any objection, even

in the case of direct personal fraud, is a void condition."

Practically the only case in which this point has been directly

decided is that of Eeagan v. The Union Mutual Life Insurance

Company (189 Mass., 555), but this case is very clear and con-

vincing and will undoubtedly be generally followed in the future

when a decision turns upon the same point. In this case the

court says, " This is not like the numerous cases in which the policy

provides that it shall be incontestable for fraud after the expira-

tion of a specified time which is not unreasonably short. It has

often been held that a provision of that kind is valid, because it is

in the nature of a limitation of the time within which the defend-

ant may avoid the policy for this cause. Such a provision is
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reasonable and proper, as it gives the insured a guarantee against

possible expensive litigation to defeat his claim after the lapse of

many years, and at the same time gives the company time and an

opportunity for investigation, to ascertain whether the contract

should remain in force. It is not against public policy as tending

to put fraud on a par with honesty."

A very similar point came up later in Massachusetts in refer-

ence to the approval by the Insurance Commissioner of policy forms

for use in that State. The Commissioner refused to approve a

form which made the policy incontestable from date, and the court

upheld the Commissioner, stating that "such a provision is not

in accordance with public policy." ^

There are a number of very decided dicta upon the same point.

In the Massachusetts Benefit Life Association v. Kobinson (104

Ga., p. 256), the court says, "If however the policy stipulated

that it should be incontestable from its date and the insurer would

not be allowed any defences, whether originating in fraud or other-

wise or if it were clear from the terms of the contract that it was

the intention of the parties that fraud should not be a defence,

then such a contract would be void as being opposed to the policy

of the law."

In Welch v. The Union Central Life Insurance Company (103

Iowa, 256), the court says, in referring to a clause making the

policy incontestable from da .e, " In these cases then fraud, if

not mentioned, must be assumed to be excluded, since that con-

struction is always to be preferred which will support a contract,

and it is never to be supposed that the parties to it intend an

illegal stipulation where a lawful meaning can be given to their

words. Of course this construction cannot make the policy really

indisputable, for it leaves open the question whether the statement

or omission complained of was fraudulent or not, and also what

is the true meaning or construction of the policy itself."

On the other side there is the case of Insurance Co. v. Fox (106

Tenn. 347), which decides that a clause making the policy in-

contestable from date, with certain specific exceptions, of which

fraud was not one, would bar the defence of fraud. The opinion

'New York Life Insurance Company v. Hardison (Massachusetts Supreme

Court, September, 1908).
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in this case does not seem entitled to great weight as it stands

practically without support beyond that of a dictum in Patterson

V. Natural Premium Mutual Life Insurance Company (100 Wis.,

118), and it will probably not be followed by other courts.

The standard Policy Form of New York State and recent laws

of several other States explicitly recognize that the provision that

a policy shall be incontestable from date is a proper provision to

be incorporated in the policy contract. "VMiile it is possible that

this may make a difference in the attitude of the courts of those

States towards such a provision, as regards the defence of fraud,

the legal principle that the right to dispute for fraud cannot be

absolutely contracted away is so well settled that it seems probable

the courts will consider that the defence of fraud is impliedly ex-

cepted from this provision, as they have in general done heretofore.

II.

There has been some tendency among writers, which fortunately

has not extended to the courts to any great degree, to confuse the

case where the incontestable clause sets a limit to the time within

which the policy can be contested with the case just discussed

where the clause states that the policy is incontestable from date.

It is in essence entirely different; while the question with a policy

made by its terms incontestable from date is whether the right

to contest for fraud can be absolutely contracted away, the question

here is not at all that of contracting away a right to contest for

fraud, but whether a limit of time can be set within which any

contest to be made shall be made. Setting thus a limit of time

for contest is in effect, as has been said in the opinions of many

courts, a short statute of limitation. Statutes of limitation are

much favored in law, and many exist in every State—nearly every

legal right must be asserted within a proper time to have a stand-

ing in court; if not it will be barred by a statute of limitation.

This is not contrary to justice as might appear at first sight, but

is rather in the interest of justice and serves the purpose of avoid-

ing fraud. If one has a legal right, there is no hardship in requir-

ing that it be asserted within some reasonable time, for it is often

very difficult to establish the rights and wrongs of a matter if

the question is left till many years have passed; with the lapse
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of time the witnesses and evidence which are necessary to estab-

lish the real facts may become difficult to obtain, so that the decis-

ion may as a matter of legal necessity go to the party whose

evidence has been the more enduring, rather than to the one who

really had the rights of the case and who would have had at an

earlier date the e\ddence to establish those rights. From the above

considerations it may be seen that the effect of a clause which

limits the time within which a policy may be contested by a com-

pany for any cause, including fraud, is in no sense a condoning

of fraud, for it leaves a reasonable time for the company to in-

vestigate and discover if there is fraud, and if fraud is found, for

it to bring an action to cancel the policy. On the other hand

there may be the same advantage in such a clause as a prevention

of fraud as in tlie statutes of limitation referred to just now. If

a policy is allowed to run for a considerable term of years and then

at death the validity of the policy is contested on the ground of

fraud, it is apparent that satisfactory evidence will be much more

difficult to obtain, particularly as the contest is made after the

death of the insured, who would naturally be the one to know the

facts of the case and what evidence existed. It may be urged that

reputable insurance companies do not contest policies without

good occasion and real fraud, but it must be borne in mind that

not all companies are re lutable, and that there are some which

would use any possible neans to avoid paying death claims.

That the view expresset'. above is generally accepted is evident

when we consider both the decisions and the dicta of the various

courts. The decisions are, I think, without exception in accord-

ance with the views that have been expressed, and the dicta are

in great preponderance on the same side. The case of Wright v.

The Mutual Benefit Life Association of America, before the Court

of Appeals of New York State in 1890 (118 N. Y. 237), is

usually regarded as the leading case on this subject. The incon-

testable clause in the policy read " That no question as to the

validity of an application or certificate shall be raised, unless such

question be raised within the first two years from and after the

date of such certificate of membership and during the life of the

member named therein.'^ The Court held that inasmuch as more

than two years had elapsed the defence of fraud could not be

availed of; part of the opinion was as follows: "It (the clause
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quoted above) is not a stipulation absolute to waive all defences

and to condone fraud. On the contrary, it recognizes fraud and

all other defences but it provides ample time and opportunity

within which they may be, but beyond which they may not be

established. It is in the nature of and serves a similar purpose

as statutes of limitations and repose, the wisdom of which is ap-

parent to all reasonable minds. It is exemplified in the statute

giving a certain period after the discovery of a fraud in which

to apply for redress on account of it and in the law requiring

prompt ajDplication after its discovery, if one would be relieved

from a contract infected with fraud. The parties to a contract

niay provide for a shorter limitation thereon than that fixed by

law and such an agreement is in accord with the policy of statutes

of that character."

In the case of Massachusetts Benefit Life Association v. Eobin-

son (104 Ga., 256), the court says, "As the law may prescribe

such a limitation (of time) in which actions shall be brought by

the party to be affected, it is also within the power of the con-

tracting parties to agree among themselves upon a period which

would amount to a statute of limitations, either greater or less

than the period fixed by the law."

The court says, as a dictum, in Eoyal Circle v. Achterrath (204

111., 558). " Stipulations to the effect that a policy or certificate

shall become incontestable for fraud in procuring the same, after

the lapse of a specified period from the date of its issue, have been

held valid as creating a short statute of limitations in favor of the

insured, and as giving the insurer a limited period for the purpose

of testing the validity of the policy."

In E. H. Clement v. New York Life Insurance Company (101

Tenn., 22), the court in speaking of a clause making the policy

incontestable after a certain length of time says, " Such a stipula-

tion is neither "unreasonable nor contrary to public policy ....
Fraud is always required to be set up promptly when discovered,

or it may be treated as waived; and the effect of this stipulation

is that the insiirer must exercise due diligence to discover such

fraud within the year, and, if it fails to do so, it will treat it as

waived and no inquiry will be made or allowed into such matters."

Although the court spoke as above in regard to the question of

incontestability for fraud and in other passages which are too long

4
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to quote spoke even more strongly the case was decided in favor

of the company on the ground that the contract was a gambling

contract in its inception and, therefore, its enforcement would be

against public policy.

In Canada we have the case of " The North American Life

Assurance Company v. Elson (33 C. S. C. Repts., 383): "I am
of the opinion that the Supreme Court of British Columbia was

right in holding that the object of the above incontestable clause

was to provide an automatic cutting off at the end of the trien-

nium .... and I would add further, of all defences arising out

of any untrue or incorrect material statement made in the appli-

cation for the policy." Wliile this is not sufficient to commit this

Court, it would indicate that it probably held the same view of

the law as the American Courts, and would have decided as they

have, had a similar case come before it.

Brady v. The Prudential Insurance Company (168 Pa., 645)

is a somewhat peculiar case. The policy was incontestable by the

terms of an incontestable clause, but contained a further clause

that any suit must be brought within six months. This latter

clause was held to be enforceable as not in any way contrary to

the 'incontestable clause. Besides its direct result, the case is of

interest to us as showing how far the courts go in favoring a

clause of limitation.

It sometimes happens that a policy may state that suicide is not

a risk assumed or that the policy is not payable in the case of

suicide and, at the same bime, have a clause making it incontestable

after a given length of time. In general, it is held in such a case

that the incontestaMe clause after the limit of time has expired

makes the policy incontestable for suicide, notwithstanding the

clause against suicide. Mareck v. The Mutual Reserve Fund Life

Association (62 Minn., 39). Goodwin v. The Provident Savings

Life Association Society (97 la., 226). Starck Adm'r v. Union

Central Life Insurance Company (134 Pa., 45) is sometimes quoted

contra but incorrectly since the wording of the clause made the

policy incontestable only as to statements in the application.

The case of Anctil v. The Manufacturers' Life Insurance Com-
pany ([1899] A. C, 604) is sometimes quoted as being contrary to

the views we have expressed. This is probably not so, although

the Court (the British Privy Council) used the expression " that
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the one year clause was contrary to public law and order," since

this case was decided not on the ground of fraud but of public

policy and of the Civil Code which required an insurable interest;

the case consequently will be cited in the sub-division which relates

to the question of " public policy " as a defence.

III.

There are some situations where a question of " public policy
"

is involved in the payment of a policy. This is particularly true

in the so-called " wager " or " gambling " policies. These policies

are ordinarily obtained only because the company does not know

the full circumstances, for a company does not intentionally issue

a policy such that its issuance is contrary to the spirit of the law.

The cases which arise out of such policies are frequently compli-

cated by fraud in the inception of the policy. Another class of

cases where the payment of the policy comes under the question

of public policy is where the insured is executed for a crime. Also

the principle of public policy has been applied in some cases where

the insured has committed suicide. It is not for our purpose,

however, so important to consider what defences come under the

head of public policy as how the courts deal with the incontestable

clause when they decide that a question of public policy is involved

in the payment of the insurance. There is little difference of

opinion as to whether an incontestable clause setting a limit of

time for contest would bar disputing a policy on the ground of

public policy. The courts favor the principle that where the in-

terest of the public is so essentially concerned, the right to contest

can never be barred by the contract. This seems to be the better

view, for while it may be the company instead of the state which

makes the contest, the interests involved are more than private

interests.

The cases upon this point are not altogether satisfactory, as in

some of the most important ones other points enter into the ques-

tion of the decision. One of the most noted of these cases is an

English case, known as Faimtleroy's case, or Amicable Society v.

Bolland (4 Bligh, N. S. 194, p. 211). In this case the insured

was convicted of forgery and executed. The court, after speaking

of the particulars of the case, says " Is it not void upon the plainest
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principles of public policy ? " The Supreme Court of the United

States—Eitter v. Mutual Life Insurance Company (169 U. S.,

139)—in speaking of this case, says " The doctrine asserted in

Fauntleroy's case, that death by the hands of public justice, the

punishment for the commission of crime, avoids a contract of life

insurance, though it is not so expressed in the contract, has not,

so far as we have examined, been questioned." The same Court

sa3's, in another part of the same case, " A contract, the tendency

of which is to endanger the public interests or injuriously affect

the public good, or which is subversive of sound morality, ought

never to receive the sanction of a court of justice or be made the

foundation of its judgment." While the case of which the Court

was speaking was a case of suicide where the defence of public

policy is not usually considered good, nevertheless, what the Court

says upon the general subject of a defence of public policy has the

same bearing.

In the case of Anctil v. Manufacturers' Life Insurance Company

( [1899] A. C. 604), the judgment of the Supreme Court of Canada

is upheld in sustaining the defence against a policy having a one

year incontestable clause and which had been in force more than

one year. The ground of defence was no insurable interest. The

case is somewhat obscured, so far as the question of whether the

decision was on the g'ound of public policy, by the fact that the

Civil Code of Lower (^anada specifically requires an insurable in-

terest in the life upon which the insurance is effected, but, inas-

much as this provision ji the Code is itself on the ground of public

policy, rather than of any question of the private rights of the

parties, I think the case may fairly be taken as indicating that

had no such statute existed, the Court Vould nevertheless have

given the same decision upon the general groimd.

In Clement v. Insurance Company (101 Tennessee, 22), the

case is that of concealing a gambling contract under an assignment

made immediately after issue. The court holds that the incontest-

able clause does not estop the Company from contesting, apparently

taking the ground largely that the incontestable clause did not run

to the benefit of an assignee, so far as his assignment was concerned,

but the question of public policy evidently is also kept in mind in

the opinion, as the following quotation shows :
" It can see no

reason why the like advantage and benefit should be extended to
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one who lias no insurable interest in tlie insured, who does not take

or claim in good faith, and whose entire connection with the

matter is shown to have been for a speculative and fraudulent pur-

pose, and no sound public policy can be subserved by so holding,

but on the contrary, such holding would sanction wagering insur-

ance contracts, to the greatest detriment of the public morals and

public good."

In the New York Mutual Life Insurance Company v. Armstrong

(117 U. S., 591), the insured had been murdered by the assignee

of the policy for the sake of obtaining the insurance. The court

says " But, independently of any proof of the motives of Hunter

in obtaining the policy, and even assuming that they were just

and proper, he forfeited all rights imder it when, to secure its

immediate payment, he murdered the assured. It would be a re-

proach to the jurisprudence of the country, if one could recover

insurance money payable on the death of a party whose life he had

feloniously taken. As well might he recover insurance money upon

a building that he had willfully fired."

IV.

An entirely different situation arises when the person examined

—purporting to be the applicant,—is really some one else imper-

sonating the applicant. This is, of course, fraud, but as we have

seen above, fraud is not sufficient to render a policy contestable

which contains a clause making it incontestable after a reasonable

time from date. Hence, fraud alone would not be sufficient cause

to contest in this case. It is, however, evident that there is not

only fraud here, but something more, which goes to the very es-

sence of the contract. A policy has been written naming one person

as the insured, while there has appeared before the company and,

ordinarily also, has signed a part of the application, a different

person, so that there is a real question as to who the person insured

would be. The company, in issuing the contract, undoubtedly

issued it with the intention of insuring the person who appeared

before its medical examiner under a false name, and it was jus-

tified in regarding such person as the one whom it was insuring,

whereas the person really named in the policy and who claims to

be the insured is a different person. In other words, there has
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been no agreement as to the subject matter and no meeting of the

minds, and according to a most elementary principle of law, this

means that no contract has been made, because the two parties have

not had the same subject matter in view. Under such a condition

of affairs, the incontestable clause could hardly be invoked, because

no contract has been made. The side of a claimant is also cer-

tainly not helped by the fact that the failure to have the same sub-

ject matter in mind was due to deliberate deceit and fraud, prac-

tised by the one procuring the policy, on the basis of whose rights

any claim must be made.

While there are no cases, and, so far as I know no dicta, there

is little question as to how the courts will decide the law when
such a case comes before them.
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The Nature of the Contribution Principle In-

volved IN Insurance Contracts.

BY WAXiTER S. NICHOLS.

This paper has been suggested by the ingenious mathematical

analysis made by Professor Whitney of the fundamental principles

of a contract of indemnity, in his able paper presented at our

last meeting and is intended, in a measure, to supplement his

discussion of that subject. The problem of apportionment of losses,

which he presented, while it is one which primarily concerns the

fire underwriter, is also involved in every branch of insurance

whose contracts are of the nature of an indenmity. AA^ienever

a definite moneyed loss is to be made good by more than one

insurer under their contracts, the question arises in what pro-

portion shall they contribute? We meet with it in marine, and

tornado, and employers' liability, and it would be involved in

both life and accident policies, if they were strictly contracts of

indemnity. Indeed, it is easy to see how the question of con-

tribution may be raised in life insurance through policies on the

life of a debtor. Such policies are frequently like those of fire

insurance contracts of indemnity, whose liability is limited by

the amount of the debt and should this happen to be covered by

more than one policy, whose aggregate amounts exceed the debt,

the question may at once arise as to how they shall contribute.

Indeed, it is easy to see how such insurances may be taken out

in one company for the protection of combined interests, and in

another for the protection merely of one of these interests, thus

presenting the case of non-concurrent policies so familiar in fire

underwriting.

Two fundamental characteristics, however, distinguish such life

insurance policies as contracts of indemnity from the fire policy.

The loss in the former is always total in so far as concerns the

life which is the subject of insurance; it can only be partial as

concerns the amount of debt which may be owing at the date of

death. The loss, too, is instantaneous at the moment of death,
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while in case of the fire policy it is progressive as the fire continues

to burn. It is this latter feature of the fire policy which was

taken advantage of by Professor Wliitne}^, as the basis on which

he has applied the principle of fluxions to the solution of the non-

concurrent apportionment problem. This problem in contracts of in-

demnity, whether fire or marine, is almost as old as insurance itself,

and has been dealt with in many different ways in the different coun-

tries, where fire and marine insurance has been j^ractised. The
earliest condition regulating the question of contribution was what

is Imown as the principle of average, which is universally incor-

porated in marine policies, and in the early part of the last century

found its way into various English fire policies, and has borne

fruit in the familiar co-insurance clauses and the different forms

of excess insurance often written by our American fire offices.

Under this average provision, which is still in use among British

fire offices, the insured is himself made a co-insurer for any excess

of value in the property covered, above the amount of insurance

which he carries on the same, and must contribute in that pro-

portion to the loss. In almost all countries, however, the fire

policies contain in one form or another a so-called contribution

clause for the purpose of apportioning the losses among the under-

writers themselves. The application of these clauses greatly vary

in the different couitries, and in nearly all of them arbitrary

rules have been adopt 3d by the adjusters with little regard to con-

sistency, such rules o )taining among the companies such sanction

as usage may give. I Towhere, I believe, has the principle involved

received so much judicial consideration as in America. In the

absence of such a clause, the insured may recover his entire loss

within its policy against any company he"taay elect, leaving it to

exact from the remaining co-insurers their share of the liabilitv.

In no country has it been allowed to reduce the amount of indem-

nity whicli the insured would otherwise receive, and the courts,

especially in America, have always insisted on such a fiexible con-

struction of the clause as shall secure to the insured the fullest

indemnity. This is one of the chief reasons why no fixed legal

principle, aside from this, has ever been reached regarding its

construction, which has varied according to the special peculiarities

of each particular case.

Such, in brief, is the history of the contribution clause, which
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lies at the foundation of the principle of apportionment suggested

by Professor Wliitney. That clause in the American fire insurance

policy now reads as follows

:

" In case of any other insurance upon the property hereby

insured, whether made prior or subsequent to the date of

this policy, the insured shall be entitled to recover of this

company, no greater proportion of the loss sustained, than

the sum hereby insured bears to the whole amount insured

thereon."

As in Great Britain, various rules have been employed by

American adjusters for the construction of this clause, each usually

instigated by the special advantages which would be secured to the

company represented by the ruling spirit. Of course, where all

the policies specifically apply to the same classes of property, no

difficulty exists. Each contributes in proportion to the amount

insured. The trouble arises when some of the policies include,

as well, property not contained in others, or apply generally to

several items, each of which may be specifically insured under

another policy. Various principles have been employed for dealing

with such cases. According to one rule, the compound policy,

covering several items, should be divided according to the value

of each item and treated as specific insurance for such amounts

on each. According to another rule, the compound policy should

be divided according to the loss. According to still another, the

specific policies should first be exhausted and then the compound

should simply be called on to make good any deficiency. Another

would compel the compound to first make good and allow the

specific policies to supply the deficiency. Another would first apply

the compound policy to make good the items not protected by

specific insurance, and then contribute according to its rmexpended

balance with the specific policies. Various other rules have been

suggested according to the complexity of the cases.

Turning to the numerous judicial decisions that have been ren-

dered, the confusion and inconsistency have been nearly as great.

The chief difference has been that the adjusters naturally view

the problem from the standpoint of the insurer, while the courts,

as naturally, regard it from that of the insured and adopt as their
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starting point his most complete protection. This has perhaps led

them to regard with most favor the principle last enunciated. But

in all cases, such apportionments have been made on the assumption

that the damage done by a single conflagration was instantaneous

and occurred at the instant when the fire first attacked the property

and the liability began. This theory, of course, is false. It is a

legal fiction, due primarily to a broader and well recognized legal

principle, that the law will not attempt to separate into distinct

parts that which under a contract is treated as an entirety and

which admits of no sharp lines of separation. The law will not

ordinarily deal with fractions of a day, when the day has con-

tractually been treated as an entirety. But when a specific hour

of the day has been stipulated, the law will recognize the fraction

thus delimited. The law will not recognize the intervention of

minor causes, where the chain of causation leads sharply and

directly from the efficient cause to the result. The accident under-

writer is liable for a resultant death from accident, though a dis-

ease, for which he is not liable, may have intervened to produce

the fatal ending, if the disease is but part of the chain of causation

leading direct from the injury to the death. But, if disease in-

trudes as an independent factor, to which the cause of death is

properly attributable, the case is altered and no liability exists.

How far is this p-inciple applicable in the case before us? For

the purpose of fixing' liability, the loss must be deemed to relate

back to the inceptioi of the fire. But the real reason for this

must be sought in the presumed intention of the parties as ex-

pressed in the insurance contract. A policy ends at the noon hour

of a certain day. The fire breaks out a moment before its expira-

tion, while the actual damage is practically done after the contract

has terminated by its terms. The intention of the parties was

protection against such damage as should result from the inception

of a fire during its continuance, says the court. The links of

casualty are too close for a judicial separation. Hence the legal

fiction of an instantaneous loss. No such legal fiction, how-

ever, is essential to construe the intention of the parties in

their adoption of the contribution clause for the apportionment

among the companies themselves. This is an independent ques-

tion of equity and may well be treated by another legal fiction

of instantaneous contributions to a constantly progressive loss, if
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thus the spirit of equity contemplated by the clause can be best

preserved. This is the position assumed by Professor Wliitney,

on which he has based his theory. But the same result can be

reached in another way. The loss may be regarded as instanta-

neous, while the contributions for subsequent settlement flow pro-

gressively from the companies, like streams from reservoirs, until

the claim has been fully satisfied, or the reservoirs have been

exhausted. I know of no legal objection to this conception. On
the contrary, the principles of equity would require its adoption,

if in this way the spirit of the contribution clause could be best

conserved. That clause is, as I have said, feasible in its character

and is governed in its interpretation and application by the prin-

ciples of equity rather than of law. It contemplates a fair and

just pro-rata apportionment of the liability according to the con-

ditions of the case, rather than the application of fixed rules which

do not in all cases do justice. This is the spirit of equity which

adapts its methods to the attainment of the desired end. For this

reason no fixed legal rules have been laid down by the courts for

the application of this clause, and the decisions cannot be har-

monized. But other things being equal, if a definite, practical

principle can be established for its application that will secure

uniform justice, such a principle will be entitled to judicial

preference.

How far does the theory here presented comply with this

requisite? The theory is that the losses should be apportioned

between contributing insurers on the assumption that the con-

flagration burns up equal values of each of the subjects insured

as it progresses, and that the companies during each instant

contribute proportionately from such portion of their liability as

may not be already exhausted; or if the loss be assumed as instan-

taneous, that the companies steadily contribute in like manner

from their unexhausted balance until it is made good. The first

statement is, as a matter of fact, the legal construction already

placed on the contract in a succession of independent fires, no

matter how closely they may follow each other. After each fire

the companies contribute according to their unexhausted balances,

while the assumption that equal portions are destroyed in equal

times, is certainly less of a legal fiction than the assumption now

made by the courts that the loss is instantaneous, and finds a
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justification in the familiar legal custom of treating as equal, things

whose relative magnitude cannot be determined. Or, if we take

the second assumption above, and treat the loss as instantaneous

as the courts have done, the familiar analogy of reservoirs of

indemnity, whose relative flow is determined by their contents, is

in its essence but an extension of the very principle on ^u^iich the

contribution is now made. The whole question is one concerning

what practical method will produce the best results, and be most

consistent with itself.

Theoretically, at least, the treatment of the problem as has been

done by Prof. Whitney, as a question of fluent quantities, seems

to me superior to any other in its close analogy to the actual facts

and its applicability to the varied conditions which may arise. It

assumes that a policy covering more than one item, as for instance

a building and its contents, was primarily intended by the parties

to apply equally to its full amount on each, and that when a second

policy is obtained covering but one of these items, as the building,

it was not intended to disturb that equality of the former contract,

except in so far as by giving greater protection to the building it may
release a greater portion of the unexpended balance for the security

of the contents. Such construction is in harmony with that

already adopted by underwriters in some of their rules of appor-

tionment ment.oned above. The only remaining question is as

to the practicali'.y of the method. Courts are reluctant to adopt

complicated processes for determining moneyed interests, when

familiar commercial methods will produce a satisfactory result.

Well recognized business rules, which will give substantial equity,

will be given preference to such as by their abstruse character may
be difficult of understanding by the ordinary business man. How
far this objection may apply to the proposed method of dealing

with the apportionment of fire losses as a series of differential

equations to be evaluated, I am not prepared to say. To those

familiar with the calculus, the principle involved is a simple one.

A series of differential equations are found, expressing the relative

flows of the various indemnity funds to make good a loss at each

instant of time, whose summation gives the total flow, or contribu-

tion, from each, Wliether the results can be expressed in formulas

sufficiently simple and general to admit of ready and intelligent

application by practical underwriters, unfamiliar mth the cal-
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cuius, and whether the process itself can be made suiTicieutly clear

to them to command their acquiescence, or that of a court passing

on the problem, I am not prepared to express an opinion. But

from a purely theoretical standpoint, the solution of the contribu-

tion problem, offered by Prof. Whitney, seeins to me superior to

any other in the completeness with which it embodies both the

mathematical and legal principles concerned.

One important feature of this subject, however, still remains

to be considered. It often happens that whatever rule of contribu-

tion may be applied, one policy will be exhausted, leaving a por-

tion of the loss still unpaid with an unexhausted balance in another

policy applicable to the payment. Thus to take the most simple

case, one policy may as before insure a building and its contents

and another simply the building. The loss on the latter may be

so great as to not only absorb the entire second policy, but to leave

a deficiency which can only be made good by drawing from the

first more than its pro-rata share of the loss. Wliere a number of

non-concurrent policies are involved covering various items, very

complicated cases of this kind frequently arise, which since the

insured must if possible be made w^hole, require subsequent re-

apportionments on the companies liable, perhaps on a contribution

basis entirely different from that first adopted. How does the

method here suggested meet this difficulty? I conceive that in

adherence to its principle, such reapportionment would be made

by the company still having an unexhausted balance, making good

the deficiency, and where more than one such company is concerned,

each contributing on the same principle as before. In fact the

proposed method of contribution is strictly analogous to the physi-

cal problem of the flow of water from various reservoirs of equal

diameter through small tubes at their base to fill empty tanks

below. The velocity of the flow and the consequent contribution

of each reservoir will be determined by the relative height of the

water in each, at each instant of time until either the tanks are

filled, or the reservoirs are exhausted, and the mathematical deter-

mination of such contribution is determined by the solution of

differential equations analogous to those here employed.

Wliile the problem here discussed is not perhaps in its narrower

sense of a strictly actuarial nature, as remarked by Prof. Wliitney,

in a broader sense it is directlv related to the work of the actuarv.
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who is called on to marshal the various surplus funds of his com-

pany and the interests of its members and determine the equitable

principles, on which the former should contribute to the dividends

on the latter. It is a life insurance problem, too, in the sense

that, as I have attempted to show, a similar practical question may
arise where either life, or accident policies may chance to be im-

pressed with conditions which render them contracts of indemnity.
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AcTUAKiAL Notes.

BY K. HENDERSON.

On the Determination of the Rate of Interest Yielded
BY AN Investment.

As the following formulas for determining the rate of interest are

partially empirical, I do not propose to enter into any elaborate

theoretical investigation of their accuracy. It will be sufficient to

indicate certain theoretical considerations which had a controlling

influence in the selection of the type of formula to be used. By way

of preface it may be remarked that they are all based on the observed

fact that the second differential coefficient of — with respect to the rate

of interest is small in proportion to the first, so that the ratio of

to i is a very slowly varying quantity.
Ufi] n

(1). Annuities Certain

Denote -7-^ by h.

a\Y n

Then, where j is the nominal annual rate of yield convertible m times

a year, we see that when j vanishes the limit of the ratio of h to j

, 1
""+ m 1

s —^ , also that for n^= — or n = qo the ratio of h to j is unity.
An w

Keeping these conditions in mind the following empirical formula for

j in terms of A was constructed

'"^71 7—TT— «n A In \hm \ m /

2n 6 + 2 fn — —

U

V m

}
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After it had been constructed it was found to be theoretically

correct to the second power of h and practically so to the third. The

following table shows the results of applying the formula to the values

of annual annuities for 10, 20 and 40 years at 4 and 5 per cent.

n irr^.04 i = .05

10 .03997 .04995

20 .03997 .04996

40 .04006 .05016

It is to be noted that no prepared tables of annuity values are used

in this formula which stUl gives results with sufficient accuracy for

most practical purposes.

The principle of using — instead of a,Ti may also be applied to the
(ln\

determination of the rate by interpolation between known values, the

gain in accuracy being very great. The formula in this case becomes

1
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n A-l .

Todhunter uses —-— instead of . 6 but where n exceeds 5 the latter
Zil

is as a rule more accurate. In this connection it is to be remembered

that the n in Todhunter' s formula is the number of periods not the

number of years.

If the rate of interest is approximately known the following method

maybe adopted. Letj\ be the approximate rate and 'a
.^i

the annuity

value at that rate. Then

If then I be so determined that the first differential coeflicient of

—7—r— {/, with respect to J, vanishes, we may substitute . — Ij^

a ^ a n]

for -1-^ — 1} and we have

or (i—ii) (1 + l^) =9 — 7-^—ii

k
.

Ordinarily .7 mil be found to be a sufficiently accurate value of I,

but if greater refinement is required we may put

n

l=-
+1 ' + -<"-^>-.

i + -<''-^>.2n

Applied to the Text-Book example, where 71 = 50, </ = . 02 and

h r= -—-, m being unity, formula (c) gives j = .017949 while, using

.0175 as the trial rate and using I =.7^ formula (d) gives

j= .017967, the true value being .017968.
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II.

The Present Value of an Annuity-Certain at Simple

Interest.

A concise and easily computed expression for the present value

at simple interest of an Annuity -certain is of great assistance on the

rare occasions where such a computation is necessary.

it is evident that a^= —^ log© —"T ^ T!—
gives a fairly close approximation but that it errs a little in excess.

It has been found empirically that a good working adjustment to cor-

rect this error is to add — to both numerator and denominator,

thus we have

a»i= -^ log,

20
l+i^+o;^^'

For ir^.Oe and 7i=30 this formula gives a,T| =r 16.8434, the true

value determined by discounting each payment being 16.8433.

If greater accuracy is desired a more exact correction may be applied

by using the formula

1 . l-f-(w-fi)i i (

ani =— loge .'7.^' - -
\% 1 + i* 24 I2. .. .(i + ii)' (i + n + iO'J

This formula is correct to the third poweY of i and applied to the

case above cited gives a^ii = 16.843253, the true value to six places

being 16.843256.

in.

Parallel Proofs of Woolhouse's and Lubbock's Formulas.

The following proofs of Woolhouse's and Lubbock's formulas of

approximate summation may be of interest as they are exactly parallel

and avoid some of the difficulties which occur in other proofs.
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Woolhouse' s formula.

By Taylor's theorem we have

dW
Suppose now that —j-^ = u^, then

"Whence (where A^, B^, &c., remain to be determined)

Adding we get

^(«o + W, + . . . 'M(m7;-1)0 = ( '^mnt—WJ + ^,(m„,„^— tfj

Putting t=— we get
n

-1 (a.„ + tu + . . . w^^_j^) = ( TF„-TF„) + ^^(«^_wj

, ^ /du dti \ ,
„

Let w= 1 then

(u^ + T., + . . . «.-i) = ( TF. -TTJ + A,(u^-uJ

— (w^ + zf 1 + . . . ii 1 ) = (w^ + tf, + . . . u,„_i)

The equations for determining the coefficients A^, B^, &c. , are easily

seen to be the same as those for determining the coefficients of the

successive powers of ?/ in the expansion of . So that
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(J. 1 — A^, (B 1 — -Bj) &c., are the coefficients of the powers of y
n n

in the expansion of . This expansion may be

n(e'^— 1) ev—

1

made by direct division and gives the coefficients of "VVoolhouse's

Formula.

Lubbock's Formula.

We have
i(2) i(3) ^(4)V- F„= ^AF, + ^A^K+ -j3-A^K+-^A^n + &c.

where i('") = f(i— 1). . . {t— r -\- 1), and A applies to unit intervals.

Suppose now that AV^ = %, then

m <(3) f(4)

v-v^= K + -^ ^^'o + ^ ^^"o + -g AX + &c.

Whence (where ^(<) , -B(o &c., remain to be determined)

K=(V— yo) + ^(o(«,— «o) + B^t)(Ati^— Auo) + &c.

tu, = ( V2(—V,) + A(t)iU2t - u^) + ^(o(Al%— Ait^) + &c.

fi/(mn— 1)<= (Fmni V{mn— l)t) + ^(o('**»"i< '''(mji— 1)/)

+ B(^()(Au,nnt AU(„j«_i)i) + &C.

Adding we get

t(Uo + Wj + . . . ll{mn-l)t) = ( Vmnt Vo) + A(()(^lm,it — «o)

+ B(,){Au„,nt— AUo) + &C.

Putting t= — we get

(Uo + W 1 + W 2 + . . . M 1 ) = ( Fm— Fo) + ^/ 1 \ (ti,n— Mo)
n —

—

'"
\
—

In n n \ n /

+ B,V\{^Um, Alio) + &C.

Let n = l, then

{Uo +Mi+ . . . W;n-l) =(F„i— Fo) + A(i){Um— Uo)

+ 5(i)(Aw;„— Awo) + &c.

(Uo-\- U^ -\- . . .U 1 ) = (Mo + Ml + . . . tim-\)
n — in

n n

+ (^/A^ — ^(1))(^*'»— Mo) + (^/J_\
— -B(i))(Am,„ — AMo)

+ &c.

The equations for determining the coefficients A^^t) , B^t) &c., are

easily seen to be the same as those for determining the coefficients of



665

tv
the successive powers of y in the expansion of ^

-. So that

(J./ 1 \ — ^(i))> (^/ 1 ^ — -^(1)) '^c., are the coefficients of the

powers of y in the expansion of ^^ 1. This expansion

71(1+2/)^—

1

may be made by direct division and gives the coefficients of Lubbock's

Formula.

IV.

Application of Makeham's Law to Survivorship

Assurance Problejis.

Formula 38 of Chapter xiii of the Institute Text Book may be

easily modified to apply to the case where the law of mortality is

different for the two lives, provided the value of c remains the same.

We have

f^x +t= — loge Si — loge J/i logo « C^+ *

IJ-y +t=— logeS^ — loge 92 logeC (^ +'

So that

loge 9i C"" loge 92 ^

or li{ii^ + 1 + loge Si) = /^y + < + loge s^ where /i = ^^^ &- =

^oge yi

Multiplying both side by vipxydt and integrating

we get K^^xy + loge Si a^y) = A^^y + loge S^ f^xy

Also A^y + A^l = Ay,y or Z^^, = Z^,^— Z^
So that substituting and collecting like terms we have

2ij, (1 + A) = J,^ + a^^ (loge S^ — /i loge 5i)

But a^^_-(l_3j

So that if we put

_! loge S,— /t loge Si ^ j8'
1 + A

and J—;—f —L^K
1 -\- li

we have

A^^=KJ+L
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Whence approximately

J

Rxy= KRxy + r LNxy

P{IA)\y= KP{IA)xy-^r^L

This formula will be found useful iu connection with the return

premium element of Survivorship Annuities when valued by mortality

tables following Makeham's law.
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Abstract of the Discussion of Papees Read at
THE Previous Meeting.

THE BATE OF SICKNESS—HIRAM J. MESSENGER.

Vol. X, Page 371.

Written Discussion,

Mr. Young: \Vhen Mr. Goi-e asked me to make some remarks on Mr.

Messenger's paper I think he had in mind that I might be able to obtain

the sickness experience of some British company to compare with the

experience of the Travelers. Many British companies have recently added

a department of sickness insurance to their business, but few have had
any considerable experience. There is, however, one company that has

had an extensive experience, namely, " The Century Insurance Company."

This company started twenty-three years ago with the special purpose

of insuring against sickness, and has been ably and progressively man-

aged. A comparison of its sickness experience with that of the Trav-

elers would be interesting and instructive, but, unfortunately, it is not

available at the present time. It is especially to be regretted that there

is no considerable experience of a similar character with which to com-

pare that of the Travelers, as many of the results of that experience are

unexpected, or, rather, contrary to presupposed notions. As Mr. Mes-

senger points out, comparisons with the extensive experiences of the

British Friendly Societies are misleading—it is as if we compared the

mortality of the Travelers with that of an industrial company. Besides

the right to cancel the contract ( a right, I may remark, that the " Cen-

tury " Company does not reserve ) , the limitation of the benefit to twenty-

six weeks, and the larger effect of feigned sickness on the experience of

the insurance company, there is the difference in the occupations of the

insured in the Travelers and those in the Manchester Unity, which would

alone vitiate any conclusions we might arrive at from a comparison

of their sickness experiences.

The subject of Mr. Messenger's paper is one with which few of us have

had an opportunity to acquire practical experience. The paper is doubly

valuable to us on this account, and the Society is appreciative of the

spirit shown in publishing this experience and is deeply indebted to Mr.

Messenger for the trouble he has taken in preparing the figures. As Mr.

Messenger is a pioneer on this subject, there is little that one can say

with reference to the tables or the inferences that are drawn from them.

I think it is to be regretted that Mr. Messenger does not give us, in
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addition to the number of weeks' sickness for each year of exposure, the

actual number of years of exposure for each age group; also, it would

have been interesting if he had given us the number of cases of sickness

in each of the various age groups, or the average duration of the

sickness. The latter would have been helpful in making comparisons

such as of the relative healthfulness of the North and South. A knowl-

edge of the actual number of years of ex^wsure for each age gi-oup is

very necessary in weighing the evidence which the figures contain, that

the rate of sickness does not, like the rate of mortality, increase with the

age. This evidence is to me the most interesting feature of the paper.

As Mr. Messenger points out, it had previously been supposed that the

rate of sickness gradually increased with increasing age. This supposition

is a very natural one, and I should suppose a very convenient one in

the practice of the business of sickness insurance. It is so natural as

to appeal to the mind almost as an axiom, and the extensive statistics

of the Friendly Societies have confirmed it. The fact that the Travelers'

experience is mainly in the first few years after selection does not in

itself explain this peculiar feature, for the selection would show most

favorably at the earliest ages where there was no experience except that

immediately following selection. I do not think either that the fact

that the Special Health Policy is limited to certain diseases would

explain the decreasing rate of sickness, in the experience under that

Policy. Considering the diseases that make up the majority of the

claims (viz., typhoid fever, pneumonia, and pleurisy, as stated in Mr.

Mr. Messenger's paper read at the 4th Congress), it may be true that

typhoid fever is most common during adolescence and the first decade

of adult life; but, on the other hand, pleurisy and pneumonia probably

reach their maximum frequency at about 35 to 45. Had tuberculosis

been included in the list of diseases on account of which benefits would

be paid, its effect would undoubtedly have been to emphasize this

feature of the statistics.

Let us consider a group of lives in early manhood, of similar occupation

and living in the same locality, and suppose (as is very probable) that

the rate of sickness among them would be found to increase with ad-

vancing age. If we add to this group other groups of similar occupa-

tion and living in similar localities, but entering at later ages, and if

we eliminate the experience immediately following selection, so that the

total group remains fairly homogeneous, we should expect still to find

that the rate of sickness increased with advancing age. It is inter-

esting to inquire to what degree the Travelers' data would fulfill the

condition of this hypothetical group. To what extent is it likely that

the lives in that experience make a homogeneous group? The average

duration is so short that the experience between, say, 30 and 35, is

probably almost confined to lives entering at those ages; in fact, it will

not be far from the truth to treat the rate of sickness for the various

age groups as relating solely to the groups of lives selected at the

ages in the group, and the question arises, whether the lives who apply



669

for sickness insurance between, say, 25 and 30 are a similar group to

those applying between, say, 45 and 50; and, further, whether the

selection would be equally effective for these two groups. The first ques-

tion could not be answered without a further analysis of the stiitisties,

but it seems probable that the group entering at 45 to 50 would contain

the larger percentage of employers, and the gi'oup entering at 25 to 30

the larger percentage of employees; and, as pointed out by Mr. Brown
of the " Century " Company, sickness among employers has less pressure

on the " financial " rate of sickness than that among employees. Further,

the older age groups would probably contain a larger percentage of

lives engaged in professional occupations (in which the rate of sickness

is admittedly very light) than the groups entering at the younger ages.

Again, in selecting lives for sickness insurance, the principles to be

followed no doubt differ somewhat from those which guide us in accept-

ing risks for life insurance. Such ailments as the applicant may have

had in the past will, I should supjiose, have considerable weight in

determining acceptance or rejection for sickness insurance, and this

history of past sickness will have much greater weight in the case of

entrants in middle life than among those in early manhood. It seems

to me not unlikely that a skilful selection of lives for sickness insur-

ance would be more effective in the later age groups than in the earlier.

My conclusion is that the evidence that the rate of sickness does not

increase with advancing age will not be convincing without a further

analysis of the statistics; and, further, that the statistics will not likely

afford conclusive evidence until the average duration of the policies is

much longer than at present.

That the rate of sickness is likely to follow the rate of mortality finds

confirmation in the statistics of sickness by geographical divisions, and

I think the inference that there is less sickness in the North than in the

South will be generally acceptable. Mr. Messenger infers from the lower

rate of sickness in the industrial indoor gi'oup as compared with the

industrial outdoor group that the evidence of his statistics is contrary

to the often expressed opinion that it is much healthier to work out-

doors in the pure fresh air than to follow an indoor occupation. If we
admit that the rate of sickness in the South is greater than that in the

North among similar classes, the inference referred to would only be

warranted if the industrial indoor group contained about the same

percentage of Southern lives as the industrial outdoor group, and if

the age distribution of the two groups were similar. It seems to me
likely that the industrial outdoor group will contain the larger per-

centage of Southern lives. Further, certain kinds of sickness which would

disable in the case of an outdoor occupation would not disable at all,

or only for a short time, if the occupation were indoors. In other words,

the same amount of sickness might lead to larger claims in the outdoor

class than in the indoor class.

Turning to the statistics by density of population, Mr. Messenger

infers from the figures that the result is contrary to the general im-
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pression that the large cities are not as healthy as the small cities and

country towns. This inference would only be warranted if the percentage

of Northern lives and the percentage of persons engaged in professional

and clerical occupations in the larger cities were similar to those per-

centages for the small towns. It seems to me very probable that the lower

rate of sickness in the larger cities may be due to the group of lives

insured there containing the larger percentage of persons engaged in

professional occupations and also a great majority of Northern lives.

The favorable experience under the Special Health Policy among men
engaged in the liquor business is very different from the usual mortality

experience among such lives, but I think it admits of explanation. The

diseases insured against under that Policy were not such as would be

caused by indulgence in alcoholic liquor. Under the Special Health Policy

the largest percentage of claims was due to typhoid fever, but the most

prolific cause of that disease is water drinking.

In obtaining from the sickness statistics of an insurance company

information as to the relative sickness of different localities and occu-

pations, or evidence of a law of sickness, the eilect of the enormous

proportion of feigned sickness cannot be ignored, and it is doubtful if

the effect of this element could be eliminated in a study of the statistics.

Mr. Hann : The results of Mr. Messenger's investigation are so unlike

anything of the kind we have been used to see, that one is lead to think

there are causes at work which tend to conceal the real facts.

The number of weeks' sickness for each year's exposure shows the rate

of sickness to decrease as the age advances. This is a reversal of any

law of sickness we have seen derived from an extended experience. There

surely must be some connection between the law of sickness and that of

mortality.

Column K, gives the experience of the Manchester Unity, with its mem-
bership of about one million. It is showTi here in a marked degree, that

sickness materially increases with age, and this is a strong characteristic

of all such investigations in Great Britain. It should be kept in mind

that the Manchester Unity covers disability from accident in addition

to sick benefit. If the former were eliminated, it would not greatly affect

the relative increase with the age, since the young are as liable to many
classes of accidents as the old.

It is stated by the author that the insured under accident policies in

the Travelers' are largely drawn from professional men and clerks. We
know that those in the British companies are largely drawn from the

working classes. This is an important difference. The class of insured

in the former would scarcely go on the fund for ailments of short duration,

nor would there be likely to be much ' malingering ' among them.

Again these are much better able to follow their occupations under com-

paratively slight ailments than those engaged in hea\^ labor. Hence,

in the aggregate, there is considerable sickness that does not get on

record.
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The rate of sickness at the respective ages, in extensive experiences,

always gravitates towards a constant ratio to the annual deaths. It is well

known tliat the total expectation of sickness for a large portion of life,

varies but little—it is equallj' well-known that with advancing age attacks

of sickness become more frequent and of longer duration which finally

overcome the power to resist destruction.

The author's valuable paper records the features of a short and some-

what limited experience under the most favorable conditions, but as

it becomes older and comprises a larger proportionate number of the

working classes, the results will doubtless reflect those characteristics

that prevail among similar risks. The right of the insurer to cancel

contracts has also an important bearing on the results. This might be

exercised more largely among those of middle and advanced age.

Mb. J. M. Craig : I notice that one organization engaged in the business

of health insurance was not mentioned by Mr. Messenger. This is not

surprising because its reports were never published. The health insur-

ance feature although carried on separately by a Society known as the

Hildese Bund, was, so far as tlie individuals were concerned, inseparably

connected with life insurance, and this latter feature of the business

was placed with the company with which I am connected.

This Society had about 15,000 members in 1873, which was probably

a larger membership than any similar society at that time. The sick

benefits guaranteed were not limited to any specific forms of disease, but

embraced all forms of sickness. The amount of weekly benefits ranged

from $7.00 to $35.00 depending on the amount of insurance.

A person carrying $5,000 of insurance or over could have a weekly

sick benefit of $35.00 or less as he chose to pay for. Full benefit was

limited to 26 weeks and then dropped to one-half benefit for 26 weeks,

and then dropped again to one-quarter benefit for 52 weeks, when the

operation would be repeated—that is to say, if a person were permanently

'oick, he would get full benefit for 26 weeks, one-half benefit for the

following 26 weeks and one-quarter benefit for the following 52 weeks,

when he would begin again to receive full benefit for 26 weeks, etc.

In 1874 the maximum weekly benefit w^as reduced from $35.00 to $24.50

and in 1879 the minimiim was reduced from $7.00 to $6.00 and the

maximum from $24.50 to $9.00. This radical reduction in benefits was

made at the reorganization of the Society and was thought necessary

because of the depletion of its funds.

In 1896 the period for the renewal of the benefits was changed from two

years to three years by granting 26 weeks full benefit, 26 weeks one-half

benefit and 104 weeks one-quarter benefit instead of 52 weeks one-quarter

benefit under the previous rule.

The Society is still in existence under a different name but has not been

actively engaged in securing new business for many years and has but

few members left.



672

Me. Messenger : I find that my paper on " The Rate of Sickness " has

been somewhat misunderstood. I was very careful to qualify many of

my statements—particularly where conclusions were drawn—but I fear

that many on reading the paper have paid particular attention to the

general conclusions and disregarded the qualifications.

On page 378 I say, " The general conclusion dra-mi from these various

experiences given in Columns A. to J., inclusive, is that there is no more

and may be less sickness at ages thirty-five to fifty than at ages eighteen

to twenty-five," but a little further on I call special attention to the fact

that these experiences represent new business, that they represent mainly

select classes, that they do not cover disability from accident and that the

contract gives the company the right to cancel the policy at any time

upon returning the unearned premium. I did not intend to say and I do

not think that anything in my paper can fairly be interpreted as

meaning that among the general population there is no more and may be

less sickness at ages thirty-five to fifty than at ages eighteen to twenty-

five. I do think, however, that the health experiences submitted in my
paper furnish vei'y strong evidence that in the case of health risks

selected at ages thirty-five to fifty there is no more and may be less sick-

ness during the first five years than among risks selected from the same

classes and under practically the same conditions except at ages eighteen

to twenty-five; but the rate of sickness twenty years later on the sur-

vivors of these risks selected at ages eighteen to twenty-five would be a

very different thing.

It should be borne in mind that the Travelers' health experience is a

comparatively new experience and the more I study it the more I doubt

whether it will ever become what properly might be called an old ex-

perience. Since the preparation of this paper I have added another year's

exposure—making a total exposure of 82,131 years for the special health

policy in place of 72,776 years, 28,736 for the instalment special health

policy instead of 26,552 years and 19,356 for the general health policy

instead of 12,373 years. The result was no important changes in the

various rates of sickness—and of the small resulting changes the great

majority tended to make the experience slightly more favorable. The

addition of another year's experience then tends to confirm the conclusions

drawn in my paper; but I trust it will be borne in mind that most of

these conclusions are in regard to the health experience of the Travelers'

Insurance Company and should not be applied to experiences where con-

ditions are fundamentally different except with the greatest caution.
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AN INQUIRY INTO THE NATURE OF THE FUNDAMENTAL PRINCIPLES OF A
CONTRACT OF INDEMNITY ALBERT W. WHITNEY.

Vol. X, Page 383.

Written Discussion.

Mr. Henderson: This paper is an example of the application of higher

mathematics to the solution of problems in connection with fire insur-

ance. After some investigation of the mathematical problem involved, it

appears to me, however, that if any solution is ever arrived at, on the

lines laid down in the paper, of the general problem, it would be of

so complicated a nature as to seriously militate against its practical

usefulness.

I have not been able to make any material progress towards the

solution of the general problem. There is, however, a general principle

which may throw some light on the solution. From equations ( 7 ) on

page 392 it will be seen that wiien any one of the funds become exhausted

the corresponding value of Z is necessarily infinite. Referring then to

equations (6) it will be seen that some one of the quantities Z^, Z^, &c., for

which the existence coefiicient is unity in the corresponding equation, must

vanish. Referring then to equations (3), in order that this may be the

case, every fund, contributing to the loss to which the Z refers, must

be exhausted at the same time.

The basis, however, of all this mathematical reasoning does not appear

to me to be entirely satisfactory, and in particular axiom 2, as inter-

preted in the subsequent formulas, appears to me as an " onlooker " to

be unduly onerous to the blanket policies, as they are required to con-

tribute to each separate item of loss as fully as if they had to bear

the burden of no other loss. It would appear to me more equitable if

a slight change were made in the wording so that it would read as

follows

:

" When a loss is contributed to by more than one indemnity fund

the total flow from each fund during a given instant is propor-

tional to the size of the fund at that instant."

In applying this axiom it will be necessary to observe that it does not

follow that an indemnity fun< is contributing to a loss, because the

property being destroyed is covered by the corresponding policy, as the total

equitable contribution of the indemnity fund may be required to meet losses

occurring on other property covered by the corresponding policy which is

not otherwise protected. With this modification of the axiom it will be

seen that the proportions of the funds contributing to any particular loss

remain unaltered, so that no complicated application of the infinitesimal

calculus is required; all that is necessary is to analyze the various
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policies and losses, so as to see that a uniform assessment would not divert

the contribution of any particular fund to cover a loss on property not

included in the corresponding policy. This can probably be most con-

veniently done in one or other of two ways:

1st Way.

Consider every possible combination of one or more of the policies

entering into the problem and, with respect to each combination, calcu-

late the jiercentage which the toi;al loss incurred on all the property,

insured by the combination, bears to the total amount of insurance. If

any of these ratios are less than the ratio for the combination of all

policies together, the combination giving the smallest ratio should be

treated as a separate proposition, all of the losses covered by the policies

entering into the combination being assessed against those policies and

those only, the remaining policies being applied to cover the remaining

losses.

2nd Way.

Consider every possible combination of one or more of the individual

losses, and for each combination compute the ratio of the total amount of

insurance policies, covering those losses, to the total amount of the loss.

If any of these ratios are smaller than the ratio for the total losses

taken together, the combination, for which the ratio is the smallest,

should be treated as a separate proposition, the corresponding indemnity

funds being limited to that particular combination of losses, and the

remaining losses being provided for entirely out of the remaining in-

demnity funds.

This method of apportionment would always give results consistent with

the principal laid down by the courts that the adjustment should be so

made as to give the greatest possible indemnity, which principle would

not always be complied with by an adjustment based on Professor Whit-

ney's formula.
^

The whole of the preceding argument, like the argument in Professor

Whitney's paper, is based on the assumption that none of the jwlicies

contain a co-insurance clause. Where this clause occurs in any of the

policies it would impose an additional restriction on the amount which

could be assessed against the particular policy in which it occurs.
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MOBTALITY EXPEKIENCE IN TROPICAL AND SEMI-TBOPICAL COUNTBIES

—

ABTHUB UUNTEB.

Vol. X, Page 395.

Written Discussion.

Mr. Van Cise: ]\Ir. Hunter certainly deserves great credit and the

hearty thanks of the Society for the large amount of work which was

necessarily performed in the preparation of his paper, and for the very

valuable information contained therein.

I regret that I cannot agree with Mr. Hunter in quite all of his

preliminary observations, although, in the main, they are entirely correct.

He speaks of the difference in the rate of mortality as shown by the

" Specialized Mortality Investigation " between natives of Ireland and

Scandinavia, and seems to account for the excess of the former over the

latter, by their difference in environment in the United States and

Canada. In my judgment, this will not account for the difference. Many
Scandinavians live in the cities, and those who live in the country,

probably work harder than the insured Irishmen who live in our metro-

politan districts. I am inclined to believe that the difference in the rates

of mortality in America is about the same as in Scandinavia and Ireland,

and, therefore, the reasons for this variation will have to be sought for

in some way other than by difference in environment.

Neither can I entirely agree with Mr. Hunter in his judgment as to

the effect of wine drinking on the Latin races, both in Europe and tropical

America. Although the consumption of alcohol may be very moderate,

and cases of drunkenness unusual as compared with colder climates, yet,

in my opinion, moderate drinking tends to increase the rate of mortality,

and total abstinence in the tropics is even more beneficial than in Great

Britain, where the experience of " The United Kingdom Temperance and

General Provident Institution," for fifty consecutive years, has shown a

much lower death rate among total abstainers than among moderate

drinkers.

I fully agree with INIr. Hunter, however, as to the great difficulties

which must be encountered in any effort made to determine the effects

of climate and race on differences in rates of mortality. I believe, how-

ever, that it may be laid down^ as a general rule, that the warmer the

climate, the higher the rate of mortality among adult lives. Longer life

seems to be granted to the residents of countries where the Winters are

long and severe, as some compensation for the hardships which must be

borne, and the greater effort which must be made in the struggle for

existence.

The company with which I am connected—the Equitable Life Assur-

ance Society of the United States—formerly did quite a large business

in tropical and semi-tropical countries. A few years ago our mortality
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experience, up to 1899, was completed under the supervision of our

Associate Actuary, Mr. R. G. Hann, and without going into lengthy

details, I will here mention some of the results of his computations.

Our premium rates have been practically the same as those of the

New York Life in all countries south of the United States, but in order

to be conservative, 125% of the American Table in semi-tropical countries,

and 150% in tropical countries were assumed as the mortality for which

the premium rates would safely provide, with due consideration for the

expense strain.

In South America, considered as a whole, the expected loss on a total

amount exposed of $650,595,936. was, on the basis just .mentioned,

$9,744,255., against an actual loss of $9,599,040., or about 98y2% of the

expected. According to Mr. Hunter's calculation that the premium rates

would provide for 150% of the American Table in semi-tropical countries,

and 200% in tropical countries, the deaths might have been about

$12,000,000., without loss to the Society.

Compared with our assumption of a loading of 25% of the American

Table for semi-tropical, and 50% for tropical, countries, the percentage

of the actual to the expected mortality for the first year was 75%

;

for the second year, over 86; for the first five years, 87%, and thereafter,

110%. The heaviest mortality was upon those entering in middle life,

being 1091/2%.

Chile was the country having the largest amount of exposures, being

$293,000,000. This is, of course, considered as a semi-tropical country.

The percentage of the actual to the expected was 110, but in this con-

nection it should be stated that nearly all the business had been done

on the Ordinary Life plan. Had a large portion been transacted on the

Endowment plan, the death rate would undoubtedly have been lower.

It is somewhat surprising that the most favorable experience was in

the United States of Colombia, where on $48,500,000. of exposures, the

death rate was only 67% of the loaded table. (50% of the American,

being a tropical country.) This is partly explained by the comparatively

high character of the lives insured, and the care with which the agency

for that country was managed.

The Argentine Republic also made quite a favorable showing, as on

$98,000,000. of exposures, the actual rate was less than 77% of the

American Table loaded 25%, this being taken as the expected rat« in

semi-tropical countries.

In Brazil, on $92,000,000. of exposures, the percentage was 103% of the

expected; that is, the American Table loaded 50%; and a prominent

feature in this business was the heavy mortality experienced during the

period of selection.

In Uruguay, which we consider a semi-tropical country, the amount

exposed was a little over $28,000,000.. and the mortality was 90.01% of

the expected by the loaded American Table.

The business done in other parts of South America, was not in sufficient

volume to afford reliable data as to the mortality to be expected.
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In Central America, on business issued since 1884, at full tropical

rates of premium, the actual to the expected mortality, (American Table

loaded 50%) was only 72i/>% on nearly $82,000,000. of exposures. As in

the case of Colombia, however, I attribute this comparatively favorable

mortality, in a great measure, to the high character of the general agent

through whom the business was done.

In concluding these comments, I wish to unite with Mr. Hunter in

cautioning all who examine figures giving tropical experience, from attribu-

ting too much importance to them. Special causes, such as the character

of the agents, the particular localities where the larger part of the

business was done, and the kinds of policies issued, must have had great

influence on the rates of mortality experienced, and, therefore, while

general conclusions can be drawn from the data now attainable, it will

probably be many years before the expected rates of mortality in tropical

and semi-tropical countries can be computed with the same degree of

accuracy as similar tables for the United States and Canada.

Mr. Wood: Mr. Hunter's paper is but the second contribution to the

Transactions of the Society on the important subject of tropical mortality

and like the former article by Mr. Jones deals with the experience of

the New York Life Insurance Company. To those of us who are con-

nected with companies actively engaged in transacting business in the

tropics, this subject has a particular interest, but as every actuary is

at times called upon to quote rates for foreign residence, none of us

can afford to allow Mr. Hunter's paper to pass without careful study.

While the mortality rates prevailing in temperate climates have been

very accurately ascertained through the combined experiences of many
companies, statistics relating to the mortality in most unhealthy climates

are extremely scant, our knowledge of tropical mortality being practically

restricted to a few published experiences of individual companies. As
a result of this lack of knowledge we find wide variations in the rates

of premiums charged by different companies, even in some of the most

important sections of the tropics such as the West Indies and British

India. Under these circumstances the importance of ascertaining as

accurately as possible not merely the general nature of tropical mor-

tality but also the rates prevailing in various sections is apparent, and

any additional light which can be thrown upon the subject is heartily

welcomed. I feel, therefore, that we are all under a deep obligation to

Mr. Hunter and to the New York Life Insurance Company for the

publication of these extremelj' valuable statistics. The whole subject

of tropical mortality has been dealt with by the author in the most

comprehensive manner and the experience itself is the most extensive

that has ever been published on this subject.

The first part of the paper showing the rates of premium charged

in various parts of the world will, as the author suggests, serve as a

guide to those who are occasionally asked to quote premiums for foreign

residence, and in such cases the actuary cannot go far astray in simply

6
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adopting the practice of a company which has had such an extensive

experience. This information is also of importance in enabling us to

form some conception of the wide area from which the material used

in the construction of the final tropical and semi-tropical tables has

been drawn, and the many different classes of risks which have con-

tributed their data to the experience. Mr. Hunter shows that the tropi-

cal and sub-tropical rates heretofore charged have been sufficient in the

aggregate to provide for double the American and one and one-half

times the American rates of mortality respectively. In fact as is pointed

out by the author the margin between the provision for mortality and

the actual experience of the Company has been just about the same

proportion as exists in well-managed companies in the North between

their actual experience and the American rates of mortality on which

the premiums are based.

The experience has been investigated both on the basis of the amounts

assured and by lives, the ratios of actual to expected deaths by three

standard tables being given according to policy years. The most striking

feature in connection with the experience by amounts is the high death

rate during the early policy years. In the case of the tropical business

the ratio of actual to expected losses by the Jones' table is 93% in the

third year of assurance and 95% in the fourth, while for all years after

the fifth it is only 87%. In the case of the semi-tropical experience the

ratio is 71% in the second year and 73% in the third, but only 65% for

the years 6-20 combined. This unusual feature appearing in both the

tropical and semi-tropical sections is hardly due to ordinary fluctuations

in amounts. It is probably best explained as illustrating the effect of

moral hazard, which as the author mentions in another part of his

paper, is a factor of the utmost importance in connection with tropical

business. It would appear that in spite of the care exercised by the

Company some doubtful lives have succeeded in obtaining insurance

for policies of comparatively large amount, and their presence is revealed

in the heavy death rate in the early years of assurance.

The investigation according to lives is the more important part of the

paper, not only because the data are more extensive but because they

form the basis on which Mr. Hunter has constructed his graduated

tables. Here also our attention is dra^vn to the comparatively short

period during which medical selection appears to be effective in tropical

business, the ultimate rate being practically attained in the third policy

year. The semi-tropical table, however, does not present the same char-

acteristics as appear in the experience by amounts, for here selection

is distinctly traceable during the first five years of assurance.

Medical selection is undoubtedly not so potent a factor in reducing the

mortality in the early policy years in the tropics as in temperate climates,

for the extra mortality is largely due to diseases which cannot be

eliminated by selection. Nevertheless, even in tropical business, we would
hardly expect to find the ultimate rate attained as early as the third
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year, and previous investigations at least as far as West Indian mor-

tality is concerned do not seem to support this conclusion. The duration

of selection will undoubtedly vary not only in different sections of the

tropics but also among different classes of lives. It will also depend

largely upon the methods of doing business and the degree in which the

risk due to moral hazard is involved. It is probable, for instance,

that selection continues for a longer period among native-born inhabitants

of a tropical country than among foreign residents from a temperate

climate; and consequently the inclusion of unacclimated lives in any

experience would cause an abnormally heavy death rate in the early

policy years. Then again a heavy mortality would probably occur in the

early years of assurance in any class of risks in connection with which

the moral hazard is particularly great, such for example as Asiatic

lives insuring at ages 45 and over. It is hard to believe, however, that

under normal conditions selection wears out in two years even in the

tropics.

In the following table are given the ratios of actual to expected deaths

according to years of assurance in the Scottish Amicable, the Barbados

Mutual and the Jones' Tropical (Lives) as well as the corresponding

figures for the present tropical experience.

Ratios of Actual to Expected Deaths by the Standards

mentioned below.

Jones' Present
Tropical Tropical
(Lives). (Lives).

^ of H™- 5» of Am. Trop. 'jo of Am. Trop.

65 70
83

88 91
100 94

r^end 103 1.47 85 88

It will be observed that in both the Scottish Amicable and the Bar-

badoes Mutual experiences, selection is distinctly traceable throughout

the first five years of assurance. This is also the case with the Jones'

Tropical (Lives) which comprises the New York's experience, 1873-1891,

and the data for which are included in the present investigation. Here

the mortality for thfe years three to five inclusive was 88% of the

ultimate rate excluding the fir^* five years of assurance. In the present

tropical experience, on the other hand, the mortality during the years

of assurance three to five was 91% of the expected by the American

Tropical table and only 94% for the years six and over. In other

words the new experience is more favorable than the Jones' Tropical by

Lives for the years six and over, but the mortality is actually heavier

during the years of assurance three to five.

Tliere is probably no doubt that in many tropical countries of the

Years
of

Assurance.
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world an actual improvement in mortality has taken place in recent years

both owing to improved conditions and to increased knowledge on the

part of the companies as to the proper method of conducting business.

If this is so it would seem reasonable to expect to find evidence of this

improvement in the early policy years as well as later on, or in other

words that in the more recent experience the effects of selection would

be found to continue for at least as long a period as in the earlier

experience. That the ultimate rate is attained in the third policy year

is not confirmed by the Scottish Amicable, the Barbadoes Mutual or the

Jones' Tropical (Lives). On the other hand in the case of the British

Empire's Indian experience, 1872-1902, contained in a paper by Mr. A.

Winter in the Transactions of the Fifth International Congress of Actu-

aries, a similar condition is observed. The ratio of actual to expected

deaths by the 0^(5) table for the total Indian business is 150% for the

years of assurance 3 to 5 and 153% thereafter. Mr. Winter investigated this

point further by sub-dividing the experience into three classes of lives,

European, Eurasians and Asiatics, and each of these he further sub-

divided into two groups according to ages at entry 16 to 44, and 45 and

over. The following table, extracted from his paper, is both interesting

and instructive.

British Empire, " Indian Experiexce "

compabison of actual with expected deaths by 0^(5).

Ages at Years of Europeans. Eurasians. Asiatics. Total.

Entry. Assce. Deaths. ^ Deaths. ^ Deaths. ^c Deaths. ^

16-44 1-2 35 1.20 6 .71 25 .97 66 1.04

3-5 52 1.72 5 .57 22 .89 79 1.24

6 & over 62 1.36 24 1.87 30 1 .1 9 116 1.40

45 & over 1-2 7 .57 6 1.95 12 1.29 25 1.01

3-5 35 1.93 4 .95 32 2.34 71 1.97

6 & over 195 1.54 42 2 .28 67 1.48 204 1.59

All Ages 1 - 2 42 LOl 12 1.04 37 1.06 91 1.03

3-5 S7 1.79 9 .69 54 1.41 150 1.50

6 & over 257 1.50 66 2.10 97 1.37 420 1.53

Among the European lives the mortality in each of the age groups was

actually heavier during the years of assurance 3 to 5 than thereafter.

Mr. Winter explains this as being due to the fact that the European

lives were largely unacclimated, the first five years of residence often

baing concurrent with the first five years of assurance. The Eurasian ex-

perience, though small, nevertheless indicates a lower mortality through-

out the first five years of assurance than thereafter. In the case of the

Asiatics the younger groups of entrants have experienced a very light

mortality during the years 3 to 5, but when we come to those who entered

at ages 45 and over we find the death rate exceptionally heavy in the

same period of assurance. The mortality among both Eurasians and

Asiatics is relatively much higher among those who entered at 45 and



681

over than among tlie younger entrants. Although the data when sub-

divided in this manner are not very extensive, this experience nevertheless

indicates that both the question of race and age at entry may have a

decided efl'ect upon the duration of selection. The statistics comprised in

the Jones' Tropical experience by Lives were drawn from the American

Tropics exclusively and it is quite possible that the shorter period during

which medical selection appears to be operative in the new tropical ex-

perience may be due not to any change in the character of American

tropical mortality but to the inclusion in the statistics of data relative

to native Indians and other Asiatic races. It would have been inter-

esting if the present experience had been sub-divided at least into two

broad sections, the American tropics in one group and other tropical parts

of the world in the other, and these two sections further sub-divided

according to groups of ages at entry. This would have enabled us to

judge whether selection is more marked in the American tropics and also

whether the age at entry has any bearing upon the question. The evi-

dence of previous investigations into West Indian mortality does not seem

to support the conclusion that as far as this section of the tropics is

concerned selection wears off in two years.

In the construction of the ultimate tropical table Mr. Hunter has

eliminated the first two years of assurance only. The following table

shows how the rates of mortality and the net Whole Life premiums com-

pare with those of the American Tropical Table.

Comparison of New Tropical with American Tropical Table.

Age. Qj. f of Pj @ 3^ 5t of

New American American New American American
Tropical. Tropical. Tropical. Tropical. Tropical. Tropical.

25 10.48 12.22 86% 20.44 21.50 95%
30 11.31 13.00 87 23.40 24.35 96
35 12.59 14.22 89 27.24 28.04 97
40 14.64 16.13 91 32.26 32.87 98
45 17.86 19.20 93 38.89 39.26 99
50 22.96 24.01 96 47.78 47.81 100
55 30.98 31.59 98 59.85 59.41 101

60 43.57 43.48 100 76.48 75.38 101
65 63.21 62.01 102 99.67 97.61 102

70 93.45 90.09 102 132.34 128.91 103

At age 25 the ratio of mortal'ty is only 86% of the American Tropical.

The ratio gradually increases to 100% at age 60, after which the new
rates are about 2% higher. The net annual Wliole Life premium is 95%
of the American Tropical at age 25. The ratio increases to 100% at

age 50 and thereafter the premiums by the new table are slightly higher.

A comparison of the actual deaths in the new experience with the

expected by the Jones' table for the gi'oups of attained ages is also given.
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CoMPABisox OF Actual Deaths in Tbopical Experience (excluding

THE FIBST TWO TEABS ) WITH EXPECTED BY THE JONES' TABLE.

Jones' Table.

Exposed to Actual Expected Eatio of Actual
Ages. Eisk. Deaths. Deaths. to expected.

17-34
35-44
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the expected deaths by that standard have been calculated approximately

for the Scottish Amicable, the Standard, and the Barbadoes Mutual in

Barbadoes, all West Indian experiences, and also for the principal ex-

periences in British India, those of the Standard, the Oriental, and the

British Empire.

West Indian Experiences (All Policy Yeabs).

Comparison of Actual with Expected Deaths by the New York
Life Tropical Table.

Ages. Scottish Amicable 1846-1890.

Actual Expected '/t Actual of
Deaths. Deaths. Expected.

Barbado.s (in Barbados)
Standard 1846-1900. * 184G-1H82. r:^

Actual Expected ^ Actual of Actual Expected ii Actual of
Deaths. Deaths. Expected. Deaths. Deaths. Expected.

Under
30
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this kind Avithout knowing the rehTtive amount of new business contained

in the several experiences, and also because the West Indian experiences

cover a longer period of time. Nevertheless the figures indicate that there

has been a marked diflference in the past between the mortality in the

West Indies on the one hand and in British India on the other. In each

of the West Indian experiences (all policy years included) the death

rate has been much heavier than the new tropical table throughout the

important period of life from 30 to 60. In British India, on the other

hand, a favorable rate of mortality has been experienced below the age

of 45, the ratio of actual to expected deaths for the three companies

combined being only 83% of the new tropical table, while for ages 45

and over the ratio is 105%. These comparisons indicate that the mortality

in British India has been considerably lighter under age 45 than in the

West Indies, but somewhat heavier at the more advanced ages.

The following table contains the experiences of the Oriental and the

British Empire in regard to Asiatic lives only.

Asiatic Lives.

Ratios of Actual to Expected Deaths by Teopicai, Table.

Ages,
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older policies were on the Whole Life plan. Mr. Hunter has expressed

a doubt as to whether the selection exercised by the assured in his

choice of form of policy has any appreciable effect upon the mortality

in tropical countries. The experience of our Company has been that

the choice of plan is an even more important factor in the tropics than

in the north in producing a favorable mortality. Not only is the endow-

ment plan the means of attracting a much better class of lives generally,

but it is also effective in eliminating to a large extent the moral hazard.

These comparisons indicate that the mortality rates of the new tropical

table are probably too low during the earlier period of life to correctly

represent the mortality likely to be experienced by most companies in the

American tropics. On the other hand it is very probable that for native

Indian and other Asiatic lives the rates will not be sufficiently high at the

older ages. These are points to be carefully considered in framing a

table of tropical premiums.

Mr. Hunter has called particular attention to the many obstacles in

the way of doing a successful business in the tropics. Many of us can

testify from personal knowledge that these difficulties have not been

magnilied. The experience of the New York Life Insurance Company,

however, proves that success can be attained, but it also impresses upon

us the fact that the first essential to success is a substantial rate of

premium. Wide variations in the mortality will occur in different sections

of the tropics and among different classes of lives. The mortality ex-

perience of the company cannot be controlled within the same narrow

limits as in temperate climates. It must also be remembered that policy-

holders in the tropics expect at least as high a rate of bonus as in the

north which, of course, means larger cash profits. A considerable margin,

should, therefore, be provided in the construction of the premium rates

not merely to cover all possible fluctuations which a regard for safety

demands, but to enable the company to make as large profits from mor-

tality proportionately as are realized in connection with northern business.

In a well-managed progressive company in the north whose premium rates

are based upon the American table, the actual mortality would be about

75% of the tabular rate. A company doing a similar business in the

tropics basing its rates on the new tropical table and experiencing New
York Life tropical mortality, would realize a corresponding profit from

mortality of about 6% of the tabular rate.

Many years must elapse before the rates of mortality applying to

different tropical countries and to different races can be ascertained with

anything like the degree of accuracy which exists in northern climates.

In the meantime the only wise course to follow is to err, if at all, on

the side of safety.

One of the most interesting points which arise in connection with the

study of tropical mortality is the relationship of the tropical curve to

the northern. Mr. Hunter has shown that tropical mortality cannot be

represented by the addition of a uniform percentage to the American

q^ but that the percentage increases to a maximum at about age 50 and
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then decreases. He also refers to the Barbadoes Mutual experience where

the relationship to the H^ q is similar. Messrs. Hardy and Rothery also

pointed out how the nature of the incidence of the extra mortality in

the tropics could be exhibited in a striking manner by means of Make-

ham's expression for the force of mortality (j.^^ A -\- Bc^, by assuming

a common value for log c and determining the constants A and B as

accurately as possible. It was shown that the Barbadoes table can be

closely represented by a constant addition of .005 to the H*' force of

mortality combined with an addition of three years to the age.

In the graduation of the tropical table Mr. Hunter has taken the

value of log c as .04 which is approximately the same as in the text

book graduation of the H^ table. The value of the constants A and B
in the two tables are as follows:

Tropical— Mx= .00913 + .0001347c^ (log c = .04)

H''— Mx= .00619 + .0000960c^ (log c = .039657)

From a comparison of these values we observe that Mr. Hunter's tropical

table can be very closely represented by a constant addition of .003 to

the H^ force of mortality combined with an addition of four years to the

age. The following table shows how closely this approximation corresponds

with the actual value of Mi-

Force of Mortality.

Tropical H^
Age.

ij^ Mi + 4 + -003

25 .01047 .01055
35 .01251 .01257
45 .01762 .01762
55 .03047 .03019
65 .06274 .06153
75 .14379 .13962

It will also be interesting to mention that the expected deaths on the

basis of M*'^^
, ^+ .003 are 2921 as compared with 2916 actual deaths,

and there is a very close agreement for the separate age groups.

This illustrates in a forcible manner the character of the extra mor-

tality in the tropics. It is of a two-fold nature, being due in the first

place to zymotic diseases, the risk from which is practically uniform at

all ages, and secondly to diseases of the brain and digestive organs the

risk from which increases with age and long continued exposure to a tropi-

cal climate.

With regard to the question of the valuation of policies issued at tropical

rates, there can be no doubt that a tropical table of mortality should be

used. The reserves by the American or H*' table are quite sufficient in

the aggregate as long as the proportion of endowment assurance business

is large, but this proportion will vary in diflferent companies and the

Life and Limited Payment Life policies will remain upon the books long
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after the endowments have matured Then again all bonus additions and
paid-up policies should, of course, be valued by a tropical table.

I had intended to present some figures relating to our Company's
business, but I found it impossible to prepare the statistics in the limited

time at my disposal. Speaking generally, however, I may say tliat our

experience tends to confirm the opinion expressed that the character of

American tropical mortality diflfers essentially from that applying to

Asiatic lives, being higher at the younger ages and lower at the older

ages. Furthermore, as I have already mentioned, we have found the

mortality under Endowment assurance policies much more favorable than

under Life policies in the same sections of the tropics.

In conclusion I know that I am expressing the feelings of all when I

say that our thanks are due to Mr. Hunter for one of the most valuable

papers which has ever been presented to the Society.

Mr. McClintock: Mr. Hunter's article on Tropical Mortality is memo-
rable. It will be remembered for its importance, its timeliness, its care-

fulness and its completeness. Others have written and will write on the mor-

tality in the tropics, and in time other tables may be produced in the light

of future experience to take the place of those lately given to us, but I

do not think that any paper so comprehensive is likely to be seen again.

The opportunities enjoyed by Mr. Hunter as Actuary of the company
which has had the most varied and extended experience in the tropics

are of course unrivalled, and we must all congratulate him on having

used his opportunities so well.

The author has perhaps erred in crowding too much into the title

chosen for the paper. The distinction between semi-tropical and tropical

rates is so well known to those of us who use such rates that the terms

employed are no doubt more or less familiar to actuaries in this country.

The title of this paper, however, does not relate to semi-tropical and

tropical rates, but " mortality in semi-tropical and tropical countries."

Tropical countries are known, up to the present time, as countries lying,

approximately at least, between the Tropic of Cancer and the Tropic of

Capricorn. Of course this existing fact is recognized by the author, who

explains, on page 407, that for the purposes of his paper the terms used

depend on the " premium scale, according as the semi-tropical or the

tropical rate is charged." The phrase " semi-tropical countries " is novel,

but allowable, if duly defined as in the present case, but it may be doubted

that the phrase will come into general use. For one thing, if the defi-

nition in this paper came intt use, one company might call a country

semi-tropical, because it uses the rates having that name, while another

charging full rates would call it tropical. Even the great company which

does so large a tropical business might suddenly decide that a certain

tropical country should thereafter pay semi-tropical rates, and thus by the

present definition become a semi-tropical country. In short, I consider

the phrase " semi-tropical countries " not happily chosen ; but the fact

remains that an author has a perfect right in a technical treatise like
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this to adopt any terminology, however new, so long as it is defined,

leaving it to the test of time whether or not it shall meet with the general

acceptance among actuaries because of its convenience.

Long as the paper is, no part of it could be shortened to advantage.

It is fertile in suggestions, I might say crammed with them, but for that

very reason actuaries who examine it critically may find points on which

they would like Mr. Hunter's opinion to be given even more completely.

For example, we find it stated on page 397, " In tropical countries, it is

questionable whether the selection exercised by the insured in his choice

of the form of policy has any appreciable effect on the mortality. The plan

of insurance partly depends on the tradition in each community as to the

best plan of insurance, and partly on the relative safety of investments

in each country." The circumstances named may have great effect in this

or that community, and effects as great may be produced by the com-

mission paid to the agent. On this point I would merely say that, unless

human nature in the tropics is radically different from the same article

in the temperate zone, applicants who feel themselves to be long lived

will proportionately be more likely than the rest to favor the endowment

plan. It is conceivable that the agent and the doctor know that a

doubtful risk will be accepted by a company more readily on the endow-

ment, and that the effect of his knowledge may under certain circum-

stances and in certain companies produce a selection of bad risks to an

extent as great as the selection exercised by the good risks in favor of

endoAvments. Mr. Hunter's statement of the universal preference given to

endowments by the Japanese and Chinese is most interesting, and may be

due to some difference in the kind of self-sacrifice to which they are

addicted—for example, the cause may be that the Japanese prefer to sacri-

fice themselves for the Emperor, the Chinese for their parents, and the

western nations for their wives and children.

Of course Mr. Hunter takes the correct view that neither lives alone

nor amounts of insurance alone should be made the basis of a mortality

table like the present. Thus, on page 407, reference is made to the Jones'

Tropical Table prepared in 1894, and it is said that " It is based upon

amounts insured; " and the first figures now\ presented by Mr. Himter

are stated as being based in the same way, upon amounts insured. The
difficulty of adjusting the results so found led the author (page 412) to

prepare data based on lives. The results obtained by taking lives alone

were not however entirely satisfactory. The final statement about the

method of graduating the table is (page 417) as follows: "In obtaining

this graduation, which is based on lives, we kept in mind the experience

on amounts insured, as well as the necessity of having a practicable table."

Doubtless some of the younger members present may not be familiar,

except perhaps in a general way, with the reason why it is necessary to

take the amounts into consideration as well as the lives. Some actuaries

have a decided prejudice in favor of basing a life table on lives alone.

The very name " Life Table " seems in their eyes conclusive. It shows

that there are so many persons living at each age, and that is all that
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there is to be said about it. I do not know whether the idea of basing a
table on amounts as well as on lives was acted upon, or even proposed,

before the investigation made 35 years ago by the Connnittee of Actuaries

which was appointed by the Chamber of Life Insurance. I know that at

that time it seemed heterodox, but I am glad to say that my ideas carried

conviction to the minds of the Committee, and the Thirty Offices' Table

was the result. Since then, the idea has spread more or less, but it labors

under the disadvantage that the opposing theory appears to occupy the

ground. A life table is a life table, and if a life table appears not to be

a life table, but a table based on the amounts of insurance, why, it is

confessedly not a life table at all. It would seem better to take the bull

by the horns and to style such a table a Death Loss Table, and the phrase

Rate of Loss might thereupon be substituted for Rate of Mortality, and
so on. The objection to this, of course, is that there seems to be no use

for two sets of terms for the description of two things so exactly the same
in all respects excepting their origin as the life table and the loss table.

I suppose, on the whole, that it is better to retain the old phraseology,

in spite of its disadvantages.

In the case of Mexico, for example, the insuring population is more

homogeneous than in this country, and therefore a life table cannot differ

so greatly from a loss table; while on the other hand there is likely to

be a greater moral hazard, which again works in favor of a life table

rather than the loss table. In both respects Mr. Hunter's judgment in

laying greater stress on the life table is therefore sound. On the other

hand, in an old settled country, there will be less moral hazard but

greater variations in amount of insurance; the mercantile class, for ex-

ample, taking on the average considerably larger policies than the farming

class. The object being to provide rates of premium corresponding to

probably rates of loss, the enlightened actuary will weigh the experience

before him as well as measure it. Assuming, for example, that there

are two classes of people to be considered, of equal numbers, one, the

mercantile class, taking three times the amount of insurance as the other,

the farming class, the former must have three times the weight of the

latter. In any such case the loss table is of course much more useful

than the life table.

I end as I began, in congratulating Mr. Hunter on his memorable

paper.

Mk. Hutcheson: Before proceeding to transact business in any country

in the tropics, or semi-tropics, it is very necessary that a thorough study

of the local conditions be made. It will generally be found that the laws,

customs, and standards of morality differ greatly from what they do in

America. It may sometimes happen that justice to a foreign corporation

cannot be relied on in the courts. Reliable agents may be few and far

between. Properly qualified medical examiners and satisfactory inspectors

of risks may be very hard to get.

When these and many other difficulties have been overcome, there still
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remains the question of the rate of mortality to be expected. Meagre

statistics may exist regarding the mortality of the general population.

It may perhaps be knoA\Ti that the mortality of the population as a whole

is, say, 150% of the American, but nothing may be known of the incidence

of the extra mortality. Without a knowledge of the rate of mortality at

each age, we can calculate neither the premiums to be charged, nor the

reserves to be held. And without such knowledge, and without some

knowledge of the effect of selection, we are unable to state whether the

business is being conducted at a profit or at a loss.

In such circumstances, if it is decided to transact business in the country

in question, the company will pi'obably either decide upon a scale of pre-

mium rates based upon the domestic rates with some addition thereto, or

will adopt the rates of some company already doing business there. An
endeavor will be made, on the one hand, to have a rate which will be

ample; and, on the other hand, competition, if there be any, will be an

influencing factor in the scale of rates determined upon.

When sufficient time has elapsed, and when a sufficient amount of

business has been transacted, it will evidently be very desirable that an

investigation be made into the mortality experienced with a view to seeing,

in the first place, whether or not the business has been transacted profit-

ably, and, in the second place, whether it is not possible to deduce a table

of mortality therefrom for future use.

Mr. Jones made such an investigation into the experience of the New
York Life in the American tropics, and gave us the result fourteen years

ago in his Tropical table. And now Mr. Hunter has made another investi-

gation into the mortality in countries in which his company charges the

tropical and the semi-tropical rates of premium, and he has given us a

tropical mortality table deduced from the tropical experience, and a

semi-tropical table based on his tropical table and on the American Table.

The data used excluded the first two years' experience, and seems to

have been about 30,000 lives, amongst whom 2,900 deaths took place, and

the experience extended over 31 years. The average duration does not

appear to have been very long, but, as the effect of medical selection lasts

for only two years, the data can be used praperly to form a mortality

table.

The data was not as homogeneous as might have been desired, part of it

coming from Mexico, another part from South America, still another from

Asia, still more from Africa, and so on. The proportions of the business

which came from the various countries is a matter of importance if the

mortalitj'' rates vary in the different countries. The table might be a

poor guide to a company doing business only in one of the various countries

if the mortality in sucli country varied greatly from the average.

On the other hand, the data was doubtless insufficient from which to

deduce a separate mortality for each country. And even if such separate

tables had been deduced, they would probably have borne such a resem-

blance to each other that it would have been quite unnecessary to have

made use of more than one. Too great refinements are impracticable,
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and it may be doubted whether tlie rates of mortality in any two of the

various countries included in the tropical experience would differ more

than do the rates in some of the Northern and some of the Southern States

of the Union in which no distinctions are made by many companies in

premium rates.

The fact that the data from all the various tropical countries was
combined, will make the table more generally useful. Companies which

have done business in tropical countries may compare their mortality ex-

periences in each country with that expected by the Hunter tables, and

they can be guided by these comparisons of " actual " and " expected,"

as to the applicability of the table for their use in any particular part

of the world.

To return, however, to Mr. Hunter's data: he found, by a comparison

of actual and expected deaths ( 1 ) by the Compound Progressive, ( 2 ) by

Jones' Tropical, and (3) by the American Table, that a multiple of

q^ from one of these standard tables could not be used to express the rate

of mortality in the tropics, so he proceeded to construct a table from the

data, omitting the first two years' experience, as he found that the effect

of medical selection could be disregarded after that period. The gradua-

tion was made by Makeham's formula, and it is gratifying that he was

able to do this, and still to produce a table which followed the facts so

closely.

Compared with the Jones' Tropical table, we find that the Hunter rates

of mortality are lower up to age 60, after which age they exceed the rates

by the Jones' Table slightly. The mortality curves, however, follow each

other closely for the greater part of life.

I have not been able to make any practical test of Mr. Hunter's tables,

but I hope ere long to see whether or not they are suitable tables for

Mexican business, as sho\vn by the experience of The Mutual Life, Mexico

being the only part of the globe in which The Mutual has transacted

business to any extent at tropical and semi-tropical rates of premium.

There has been great improvement in mortality in the business coming

from many tropical and semi-tropical countries, owing to better agency,

medical and inspection work and increased knowledge at the home office

of local conditions. Improved sanitary conditions in some places have

reduced the death rates of the population at large, but this improvement

has not been so marked amongst the insuring classes as amongst the

lower classes.

There can be no doubt that the reserves held for tropical and for semi-

tropical business should be ba^ed on tables of mortality to which such

business is subject. If Mr. Hvmter's tables comply with this requirement,

then reserves by these tables certainly should be used.

In conclusion, I want to thank Mr. Hunter for the great amount of

information which he has brought before the Society, and for the new
mortality tables which he has given us.

Me. Macaulay: Mr. Hunter's paper is one of the most valuable addi-

tions yet made to our knowledge of tropical mortality. The foundation
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statistics are so extensive and the results have been so carefully and

thoroughly worked out, that the paper reflects credit not merely upon

its author, but upon the Actuarial Society of America, in whose records it

will appear. I myself am so impressed with its value, and with the

immense amount of labor which it represents, that I hesitate greatly to

say anything that partakes of the nature of criticism. I hope Mr. Hunter

will pardon me if I draw attention to one feature which appears to me
to be a weakness in any tropical table prepared as his has been.

The point which impressed me most when reading Mr. Hunter's paper

was the difference between his table and that of Mr. Jones, as set forth

in his contribution to our Society a few years ago, based also on the ex-

perience of the New York Life, but in the American tropics only. That

table is known as The American Tropical Table, and has hitherto been

regarded as perhaps the most accurate exponent we have of tropical mor-

tality. Our own company, for example, and at least one other company,

have taken it as the basis upon which to calculate our premiums for use

in the tropics. It has also been used extensively in the calculation of

reserves. All the statistics which were made use of by Mr. Jones are

included in those upon which Mr. Hunter's results are founded, and we
should naturally, therefore, expect considerable similarity between the two

mortality curves. A strange and interesting fact, however, is that these

curves differ radically. How is this phenomenon to be explained? Is it

due to improved sanitation in the tropics? Or if not, what is the cause?

That portion of Mr. Hunter's statistics on which Mr. Jones based his

table, would, of course, if it were again tabulated, show the mortality

curve brought out by Mr. Jones, and not that brought out by Mr. Hunter's

table based on the total statistics. The difference must therefore be

sought in some very pronoimced peculiarities of the additional statistics

included by Mr. Hunter—peculiarities so pronounced as to actually oblit-

erate some of the features of Mr. Jones' statistics. That additional

experience consisted in part of additional lives located like those of Mr.

Jones in the American tropics, but to a very much greater extent of lives

resident in other sections of the tropics, especially in Asia. I cannot

but think that Mr. Wood, in his remarks yesterday, which I appreciated

very higlilj', put his finger upon the real explanation. The differences are

I think due in a great measure, possibly even entirely, to the fact that

the new experience included by Mr. Hunter consisted largely of native

lives. Now, the mortality on native Asiatic lives follows an absolutely

different curve from that on white lives in the tropics. In the case of

native Indians, for example, a remarkably low mortality is shown at the

younger ages, but, on the other hand, as a race they are short lived,

they mature early, they age early, and they show a very heaxy mortality

later in life.

The Oriental Life, of Bombay, was founded in 1874, and its experience

among native lives, to the end of 1891, 566 deaths, shoAved a mortality

of but 121 per cent, of the expected by the H*^ table. Among its European
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lives the corresponding percentage was over 152. The course of the native

mortality curve is instructive:

Actual Mortality

Ages. P. C. of Expected by H^.

20-24 53.75
2^3-29 84.50
30-34 96.89
35-39 117.65
40-44 124.66
45-49 144.24
50-54 163.85
60-64 173.41
65-70 201.21

This uniform steadily progressive increase is most impressive. It shows

that the favorable mortality occurred only at the younger ages, the lives

under thirty-five actually showing a mortality under that of the H" table.

We have no reason to believe that these favorable percentages at young
ages, prevail among European lives—the experience of the Oriental Com-
pany itself in fact disproving this.

The addition of a large body of native lives, especially if of compara-

tively young ages, would therefore naturally tend to reduce the rate

of mortality for the entire experience in which they are included, if

attention be directed only to Mr. Hunter's statement in his paper that

his experience includes a " comparatively large number of policies issued

in recent years on the lives of Japanese and East Indians." Most of

these lives, therefore, would be not merely young in age, but recently

selected, and the habit of issuing endo^vment policies only in such cases,

would also tend to eliminate the higher mortality naturally expected on

these lives.

The Oriental Company, in its official reports, made several references

to the fact that the favorable mortality of its earlier years had not been

maintained. The valuation report presented in 1899, for example, stated

that " Tables of contributions framed on the company's experience, show

that rather smaller contributions at the younger ages will meet the claims,

but that as the ages advance, the contributions of the company require

to be considerably augmented." In other words, native mortality is re-

markably low at the younger ages and remarkably high at the older ages.

It follows, therefore, that the addition of a large body of young native

lives would tend to lower the mortality percentages of any tropical ex-

perience, as compared with aii experience among Europeans alone, and
moreover, would tend to change the entire mortality curve, lowering it

at the younger ages, and raising it at the higher. May not the addition

of native lives, therefore, have much to do with the difference between

Mr. Hunter's table and Mr. Jones' table on American Tropical lives?

If Mr. Hunter could but see his way to divide his statistics into two

parts—separating natives from Europeans—he would add very greatly to

the value of his paper, and confer a decided favor on all of us. I do hope

that he will see his way to do this.

7
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Mr. Hunter's figures at page 410 indicate that the loss by amounts, in

his experience, was about 81 per cent, of the expected by Jones' table at

ages 44 and under, and 99 per cent, at ages 45-54. This is in accordance

with the suggestions which I have just made.

The percentages, however, show something of a falling off at ages 55

and over, and this on its face appears inconsistent with the idea that

the peculiarities of the table are due to the inclusion of native lives,

since such lives become progressively worse after 54. I think, however,

that an explanation is to be found in the fact mentioned by Mr. Hunter,

and to which I have already referred, that the policies on these native

lives were issued in comparatively recent years, so that naturally this

portion of the experience would not figure largely in the ages after 55.

There is, moreover, another fact to be noted. It is the custom of most

of the companies, and I presume of the New York Life in most sections,

to issue to native applicants policies on the endowment plan only. A large

proportion of these endowment assurances would of course run off before

55, and thus still further reduce the proportion of native lives exposed

after age 55. There is no inconsistency, therefore, in supposing that the

favorable character of Mr. Hunter's experience, when all the ages are

combined, may be due in no small degree to the low mortality at the

younger ages among the native lives which were not included in Mr.

Jones' material.

Another peculiarity which stands out prominently in this experience, is

the shorter term during which the benefit of selection is shown as compared

with Mr. Jones' experience, and in contrast the high mortality during

the second and third policy years. The question naturally arises—Can this

also be explained by the inclusion of native lives? If we turn to the latest

East Indian experience, that of the British Empire Mutual, which comes

down to 1902, we find this identical peculiarity of a heavy mortality in

the second and third policy years shown by them also in their experience

on native lives.

My o\va view is, that European and native lives are so utterly different

in character that we should have separate tables of mortality for these

lives. Their mortality curves are entirely different, and if they be com-

bined into one experience, it would be possible to have an almost infinite

number of tables, each differing from the other, and such differences de-

pending chiefly upon the proportion which each of the two classes form of

the total. The only satisfactory way of dealing with an Asiatic tropical

experience, is, I think, to divide it rigidly into two parts, separating the

European lives from the native. A table based upon European lives is

not suitable for native lives, nor is one based on native lives suitable

for use by a company doing business among Europeans, while the com-
bined experience gives results which are apt to not agree with the mor-
tality of either group taken separately. In practical business a company
that assures natives should either calculate its rates by a mortality

table based on native lives alone, or should eliminate the unfavorable

mortality at the older ages by issuing endowment policies only.
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If Mr. Hunt«r eoiild but see his way at some future time to separate

this splendid experience into its component parts, so that we may be able

to look at the European and native groups separately, he would add im-

mensely to the value of his table, and still further increase the obligation

under which he has already placed us.

Another minor point in Mr. Hunter's paper interested me. Mr. Hunter

expressed the opinion that the plan of insurance is not as important

a factor in affecting mortality in the tropics as it is in the north, or,

in other words, that there is less difference between the mortality under

endowment assurances and that under life assurances than in the north.

This suggestion came as a great surprise to me, for my own opinion has been

that there is an even greater difference between the mortality of these

various groups in the tropics than there is in the north. That view is not

a mere matter of opinion either, but is based upon the actual experience

of our own company in I think every tropical country for which we have

analyzed our experience. It has been a common remark with us, M'hat a

tremendous influence the selection of the endowment plan apparently has

in the tropics in the way of reducing mortality. There is nothing in

our northern experience to at all equal it, and the uniformity with which

this condition is found by us in the various tropical countries, has made

a deep impression on us. The experience of the New York Life, however,

is of course very much greater than ours. I may mention that so great

has been our own faith in this, in the more favorable mortality under en-

dowment assurances, that a few years ago we even tried the experiment

of attempting to improve our Indian mortality by practically refusing to

issue anything but endowment assurances, and behold, what we hoped for

happened, for the mortality has steadily improved. How is this to be

explained? It might be supposed that if the tropical applicants were

restricted to endowment assurances, the inferior lives would insure on

that plan almost as freely as under the whole life plan, but apparently

this is not the case. It would seem as though when the agent is only able

to offer applicants endowment assurances, he reaches a different and better

class of life entirely, the probability being that speculative cases and bad

lives feel but little tempted by the offer of a plan of assurance in which

chief emphasis is laid upon the investment feature.

The interesting question has been asked—Why is it that Chinese ami

other native lives apparently prefer the endowment plan? The first point

to remember is, that most companies give them but little option on this

point, so that they have to a lar";e extent to accept this plan or do without

life assurance. It is nevertheless true that the Chinaman of his own free

will prefers the endowment plan, and the cause is to be found in their

own habit of thought. A Chinaman profoundly objects to having the

question of death discussed at all, and in particular the question of his

own death. If an agent were to approach a well-to-do Chinaman, and

speak of the possibility of his dying, that Chinaman would, I understand,

consider that he had been grossly insulted. According to their idea of

courtesy and politeness, death is one of the subjects which must be abso-
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lutely avoided. If an agent were to say to a Chinaman, " I would like

to issue to you a policy which would protect your wife and children in

the event of your death," he would, I am told, almost certainly fail to

secure the business. To succeed he must present the investment feature,

point out the amount which would be payable at the end of 15 or 20 years,

and all that he dare say about death is to remark incidentally in an offhand

manner—" Of course if you happen to die before the expiration of the

period, your family will be paid the amount of your policy"—this in the

most superficial way in order not to give offence. It is easily understood,

therefore, why it is that Chinese business is almost always on the endow-

ment plan. The Japanese do not have these ideas so far as I know, and

the only reason I can assign for Japanese and native Indians taking chiefly

endowment assurances, is that, as I have already said, most companies

give them no alternative.

Mr. Hunter: In the first place, let me thank those who have discussed

my paper for the kindly manner in which they have spoken of my work.

I shall endeavor to reply to the principal suggestions and criticisms made

by the various writers.

The first discussion presented was by Mr. Van Cise, who is of the

opinion that moderate drinking among the Latin races tends to increase

the rate of mortality, and that total abstinence would be even more bene-

ficial than in a temperate climate like Great Britain. It would be prac-

tically impossible to determine whether or not Mr. Van Cise's view is

correct, as wine drinking is so universal in Spanish-American countries

that reliable statistics based upon abstainers alone would be exceedingly

hard to find. I did not express any view on this point in my paper, but

did state that the difiiculty of dealing with the subject of alcohol in Latin

America is less than in temperate zones, because the habit of wine drinking

is practically universal, there is less drinking to excess, and there are no

places like our saloons and public houses.

The interesting statistics given by Mr. Van Cise show that, on the whole,

the Equitable experience is similar to that of the New York Life, although

the incidence of the mortality may be somewhait different by policy years

and in different countries. In South America, for example, Mr. Van Cise

states that the actual deaths were 98%% of the expected, the latter being

calculated on 125% of the American q for Semi-Tropical countries, and

150% for Tropical countries. An examination of the table given on page

406 shows that the New York Life's experience in the countries of South

America in which the Semi-Tropical premium was charged was approxi-

mately 120%, and in countries in which the Tropical rate was charged,

150% of the American Table.

Mr. Van Cise gives it as his opinion that the hotter the climate the

heavier the mortality. I can hardly agree with him, as I think that the

sanitary conditions and the relative humidity have a great deal to do

with the mortality.

With regard to Mr. McCIintoek'a criticism of the title of the paper, I
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should like to say that the title was chosen merely for convenience. I

readily admit the anomaly in the expression " Semi-Tropical country,"

but, as defined in the paper, and as understood by actuaries, I do not

think that its use as an abbreviation for " Country where Semi-Tropical

rate is charged " is likely to lead to any error.

I do not disagree with Mr. McClintoek that " applicants who feel them-

selves to be long-lived will proportionately be more likely than the rest

to favor the Endo\STaent plan." My statement that " in Tropical countries

it is questionable whether tlie selection exercised by the insured in his

choice of the form of policy has any appreciable effect on the mortality

"

was intended to cover the experience of the New York Life throughout

the Tropics as a lohole. I fully recognize that in certain communities the

plan of insurance would undoubtedly have great weight, especially in

countries where an intelligent selection of the plan was made by the appli-

cant. In the majority of Tropical countries the insured have no knowl-

edge of the different plans of insurance, so that conscious self-selection is

not commonly exercised. In Mr. ]\Iacaulay's discussion of the same point

he probably has in mind the British in India or the intelligent natives in

that country, and I quite agree with him that there would be a lower

mortality among those who took Endowment insurance than among those

who took Ordinary Life policies and the same would probably be true

among tlie educated natives of Mexico. In many other Tropical countries,

however, there are very few or no native companies, and as insurance is

very little understood by the inhabitants of these countries, the plan of

insurance is more likely to be influenced by the agent than selected by the

applicant. To put it in other words, an intelligent knowledge of insurance

is necessary to select either in favor of or against the company so far as

the plan of insurance is concerned, and there would be accordingly no such

selection unless in countries where the benefits of insurance had been

known for many years, and where some knowledge of it was part of the

heritage of everyone. That would not apply, of course, to countries like

Japan and China, where only Endowment policies are taken by the natives,

and where an application for an Ordinary Life policy might reasonably

be looked upon with suspicion.

Mr. Macaulay and Mr. Wood make the point that the difference between

the Jones' Table and the new Tropical Table may be due to the inclusion

in the latter of data derived from the Asiatic Tropics. I should like to

say in this connection that the data of the Asiatic Tropics comprised less

than 20% of the total data; Furthermore, in my judgment, there have

not been kept clearly in mind the causes of the differences between Mr.

Jones' and the new Tropical Table. The chief causes of the differences

between the two are:

—

1. That the new Tropical Table includes a much larger quantity of

data relative to the American Tropics than ilr. Jones' Table—nearly four

times as much.

2. That it includes a relatively small proportion of Asiatic data—^not

sufficient to materially affect the final table as an exhibit of American

Tropical mortality.
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3. That it does not include the experience in the Northern and Central

States of Mexico, which was included by Mr. Jones, such experience being

included in the new Semi-Tropical Table.

4. That the average duration of the policies in the new experience is

longer than in the Jones' Table, the average duration in the latter being

less than five years, the author himself stating that " the Tontine ex-

perience subsequent to the fifth year was too limited to serve as a trust-

worthy basis for a Table."

In my judgment the differentiation of the Tropical experience into two

tables based on the mortality in countries classified according as the

Semi-Tropical or the Tropical rate of premium was charged, is the chief

advance which my paper makes in the presentation of the mortality in

Tropical countries.

In order to determine whether Mr. Wood's statement is correct, " that

the inclusion in the statistics of data relative to the Asiatic races has

probably tended to lower the mortality rates in the early period of life," I

have measured our expected experience on the natives of British India,

which comprises two-thirds of the total Asiatic experience by the new
graduated Tropical table, making proper provision for the mortality in

the first and second years

—

i. e., the Select Table was used. The following

is the result:

Natives of British India.

Expected Mortality, measured by the Tropical rates of Mortality. (Select.)

Attained Actual Expected
Ages. Deaths. Deaths. Ratio.

15-34 242 259.4 93%
35-44 219 211.8 103%
45 and over 151 121.8 124%

Total, - 612 593.0 103%

The foregoing table shows that the result which Mr. Wood anticipated

was realized, but the eS'ect must have been small on the total Tropical

experience, as the data on the natives of Britisli India were about 15%
of the data entering into the Tropical experience.

I may add, with special reference to Mr. Macaulay's remarks that the

proportion of native to white lives insured in India is about 6 to 1, accord-

ing to amounts exposed to risk, so that the effect of including Europeans

in India in the Tropical experience is very slight.

Mr. Wood comments on the short period during which medical selection

lasts in the Tropics, and suggests that it may be due to the inclusion

of unacclimated lives. There was such a small proportion of unacclimated

lives in the experience, however, that they would have very little influence

on the mortality. It appears to me that the short period of effect of

medical selection is due largely to the difficulty of obtaining a first-class

medical examination, to the ignorance of many of the insured regarding

hygiene and medicine, and to the suppression of information regarding
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their physical condition. Besides these causes, climate may have a great

deal to do with it. That the period of selection among Asiatic races is

short may be judged from our experience among the natives of British

India. The experience has been measured by the new graduated Tropical

Table (Select).

Natives of British India, Measured by Graduated Tropical

Kates of Mortality (Select).

Policy
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that it has been proved or will be proved until some future table ia

published on Troijical mortality. Granting the correctness of his idea,

the slight inaccuracy should hardly be sufficient to prevent the use of

the new Tropical tables, because the loading in the premiums should con-

tain a sufficient margin for contingencies of such a nature. And, indeed,

the rates of mortality in the new Semi-Tropieal and Tropical tables are

probably as close to the actual experience of companies now operating in

the Tropics as the American Table is to the actual mortality experienced

in the United States. The advantages of having a single Tropical table

for valuation purposes which will practically cover all policies issued

at the Tropical scale in the American and the Asiatic Tropics are great,

and are sufficient to offset any slight differences which may exist in the

incidence of the mortality in these two Continents.

In connection with the mortality among Eurasians, I should like to

say that the final proof of my paper differs from the galley proof in regard

to the mortality among Europeans, Eurasians and Asiatics in British

India. Our Medical Officer for India told me that he would not place a

great deal of reliance on any statistics which indicated that the mor-

tality among Eurasians was distinctly better than among either natives

or Europeans, because of the difficulty of differentiating between Eura-

sians and natives. For example, he told me of a man whose great-grand-

father had been a Portuguese while all his other ancestors were Asiatics;

that man called himself a European. On the other hand, there are a great

many Eurasians who are brought up as Asiatics, and do not claim to be

Eurasians.

In conclusion I should like to reiterate my warning regarding the

dangers of business in Tropical countries. The mortality in Tropical

countries is 7Wt the only factor to be considered. There is the important

factor of currency. In many of the South American countries the paper

currency fluctuates greatly in value, and if the premiums are converted

into gold and forwarded to the United States or Canada and returned

in later years to meet the maturing Endowments and the death claims,

the Company will lose money in the event of an increase in the value of

the paper currency and will make a gain if.tl\e reverse holds good. As
an illustration of the difficulties in this regard I may mention one

country where the value of the paper currency dropped, over a period of

twenty years, to one-quarter of its value at the beginning of the period,

and then returned in the course of three or four years to one-half of

that value.

Another question to be seriously considered is the probable taxation

for which proper provision should be made in the premium rates. It is

possible, too, that laws regarding deposits may be put into effect, and that

is a more serious question in countries with fluctuating currency than

one which is on a gold basis. Mr. Wood's statement is therefore well

worth repeating, that in tropical countries " the first essential to success

is a substantial rate of premium."
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MISSTATEMENTS THAT AVOID THE POLICY—J. M. LANGSTAFF.

Vol, X, Page 452.

Written Discussion.

Mr. Ireland: Mi-. Langstaff's paper is a careful and methodical resumg

of decisions that have been rendered in American and Canadian courts,

with some English citations, respecting misstatements that avoid the

policy; it is the result of a good deal of painstaking study, covering

hundreds of cases read and scanned, and is interesting, though very largely

as history, and not so much as a guide to the future, for the reason

that, as it was expressed by one of the hearers when the paper was first

read, these matters are no longer of great practical importance in the

United States. It is interesting to trace the change in the practice of

the companies that has come about within the memory of the older

members of our Society in the attitude of the companies toward claim-

ants in cases where everything was not perfectly clear and satisfactory.

It is to be borne in mind that the paper discusses only misstatements,

which of course are mostly matters contained in the application for the

insurance, and does not include the wide field of avoidance of policies by

acts or omissions occurring after the time when they were issued. Fifty

years ago, failure to pay premium on or before the day when due was

considered ample cause for cancelling the policy and depriving the insured

of all further rights to insurance under the policy, or to any return on

account of what he had paid to the company. It was quite consistent

with this attitude that a misstatement in the application should be held

to work a forfeiture of the insurance, even though the misstatement had

nothing to do with the loss. Statements in the application were cove-

nanted to be warranties, and such decisions were rendered as some of

those quoted in the early part of Mr. Langstaff's paper. He says, " A
breach of warranty is fatal, even though the insured acted in perfect

good faith." In an English case " the evidence showed that the answer

to this question Avas untrue in fact, but not untrue to the knowledge of

the Plaintifi'." The court decided that the policy was void, and remarked

that " whether untrue to the knowledge of the party proposing the life
"

was a matter of very little importance to the insurers. And again Mr.

Langstaff says, " whether the statement made is ipso facto material to

the risk or not is of no con? quence." In a leading British case in a
" suit on a policy after the death of the assured, it was proved that several

misstatements had been made. The court held that the untruth of the

answers avoided the policy, notmthstanding the jury found that no

material information had been held from the insurers, and it was conceded

that there was no intentional fraud; " these quotations relating to cases

in which the statements in the application were made warranties. A
little later we read,—" The apparently inequitable effect, in numerous
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instances, of the strict interpretation of warranties is no doubt respon-

sible for the repugnance evinced by many Courts to recognizing warranties

when evasion is possible. It is to be feared, however, that, in at least a

few instances, the laudable desire of the Judges to succor the oppressed

(the insured) and rebuke the oppressor (i. e., the insurer) has led them
into decisions not absolutely consonant with good law. An examination

of the cases on the subject reveals many arbitrary decisions which can

hardly be reconciled with recognized legal principles, and these cases

should not be relied upon as furnishing precedents of weight." And here

we have found one of the causes that led to a change in the attitude

of the companies on this subject. When a resisted claim resulted in pay-

ing the claim in full, as well as the considerable expenses of a suit, and
gave the company a reputation for not settling legitimate losses freely

and promptly, there were very evident practical reasons why suits should

not be encouraged; and while, as our writer says, some of these decisions

do not furnish legal precedents of weight, they do point out, in a practical

way, the disadvantages of relying on strictly legal and logical processes.

When the doubts and disadvantages attending what may be called the

resistful attitude of the companies had become sufficiently apparent, one

or two of the largest companies started off in a different direction, made
their appeal to the public by paying claims promptly and fully, waiving

most of the grounds on which policies had been contested, and ceasing to

avail themselves of the usual sixty or ninety days after presentation of

proofs, at the end of which time it had been customary to pay losses.

Competition rapidly brought other companies, one after another, to some-

thing like the same attitude; it was not many years before agents used

all their influence to have claims paid promptly, and where more than one

company was on the same risk, it was quite a point with each agent

to try +o have his claim paid first. Now the pendulum has swung so far

in the other direction that in the payment of losses, as in other ways,

companies are doing, in some respects, more than justice and propriety

require; but they have stopped the old cries and gibes about the readiness

of companies to receive premiums, and their slowness in paying losses,

and in the matter of resisting death claims they have probably gained

more than they have lost by this course. The final influence in this

direction has been the action of the lawmakers. As Mr. Langstaff points

out, " the effect of common law principles, with which this paper has

mainly dealt, is considerably modified in various respects by statutory

enactments which override the common law." There are statutes provid-

ing exactly what adjustment must be made in case of a misstatement as to

age, and there are provisions that statements in the application, in the

absence of fraud, shall be regarded as representations and not warranties.

The provision in the proposed new Canadian Insurance Act is quoted
as a type. " The policy and the endorsement thereon shall constitute the

entire contract between the parties, and all statements made by the

insured shall, in the absence of fraud, be deemed representations and not

warranties, and no such statement shall be used in defence to a claim under
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the policy unless it is contained in a written application, and a copy of

such application shall be endorsed upon or attached to the policy when
issued." And the writer adds, in a brief and pointed sentence,—" The

virtual effect of a clause like the above is to remove the subject of war-

ranty out of the realm of practical insurance law."

The part of the paper that relates to concealment is an interesting

exposition of what concealment consists in, and of the different views that

have been held by courts as to whether the concealment must be intentional

or not to avoid the policy, whether it can exist even if there is no inquiry

in the application on the particular point concerned, and so on.

Under the head of "Exceptions to general rules," there are interesting

points. The writer quotes Lord Mansfield, who says:
—"There are many

matters as to which the insured may be innocently silent. (1) He need

not mention what the underwriter knows " what way soever it came to

the underwriter's knowledge. (2) He "need not mention what the under-

writer ought to know," " or what he waives being informed of." This

brings up a question that the present writer has heard discussed, as to

whether a company receiving an application from a person already in-

sured by it is bound to compare the two applications and note any dis-

crepancy between them before it can take advantage of any misstatement

made in the second application. For instance, if a man took out a policy

in 1870 and again made application in 1890, giving a different date of

birth, or contradicting in some way a statement made in the first appli-

cation, must the company compare the papers before the second policy

is issued, or otherwise be restrained from taking advantage of any mis-

statement that the second application may contain?

It is not intended by the above to imply that all the concessions to the

insured have been made under compulsion. Many insurance managers

have seen and felt that a larger measure of liberality was the fair and

manly thing to concede, and, following their lead, there has been intro-

duced into the business a more fraternal feeling, a larger impulse in favor

of making life insurance a true protection and a genuine blessing to those

who are innocent of any wrongdoing in connection with the contract.

When an endowment policy approaching maturity on the life of the late

William M. Tweed was disputed on the ground that when he escaped from

prison he did not apply for a permit to cross the ocean, it may be that

the insuring company thought there were other and really stronger reasons

for not paying the claim, but the grounds advanced savored a little of

the ridiculous, and the withholding of payment savored something of

cruelty. To-day such a policy ould probably be settled for a generous

surrender value.

Mr. Langstaff's labors have had the seal of approval set upon them by

the award to him of one of the Fackler prizes; and the paper will doubt-

less serve as an index and guide for those who may hereafter have occasion

to study the legal history of the subject.

Me. Macdonald: Mr. Langstaff has made such an exhaustive and

careful compilation of the results of the decisions in the hosts of cases
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dealing with the effect of Warranty, Misrepresentation and Concealment in

relation to Policies of Life Insurance that his article is almost beyond

criticism. The field occupied in the law of Contract by Warranty and

Conditions (precedent and subsequent) is a wide one, and owing to the

confusion between the different meanings given to the word " Warranty "

is a difficult one. In life insurance the words " Warranty " and " Con-

dition " are nearly always interchangeable. It has been stated so often

as to become a commonplace that the law is simple and easily found,

but that its application to a given set of facts not already exactly

covered by existing decisions is not always easy. Mr. Langstaff has,

by his article, collected so many decisions and opinions and has classified

them with such care that he has rendered valuable assistance in deter-

mining whether a policy is, as apart from fraud, voidable for misrepre-

sentation or concealment. We think, however, that he does not always

realize the part played by the trend of decision in legal matters and the

weight which courts give in their interpretation of contracts to the in-

tention of the parties. He has admittedly viewed the subject from the

old common law standpoint only. The same Courts, in Canada at least,

now apply the principles of both the common law and the Equity Juris-

prudence of England. One of England's great Authorities on Mercantile

Law has said—" Parties may think some matter, apparently of very

little importance, essential; and if they sufficiently express an intention

to make the literal fulfilment of such a thing a condition precedent, it

will be one; or they may think that the performance of some matter

apparently of essential importance and prima facie a condition precedent

is not really vital, and may be compensated for in damages, and if they

sufficiently expressed such an intention, it will not be a condition prece-

dent." If the court does not find in the contract such an expression of

the intention of the parties the interpretation of the disputed terms will

remain for the court, and unless the court holds that the matter was
not a condition precedent its breach will not operate as a discharge.

That portion of Mr. Langstaff's article which deals with " What facts

are material " gives some indication of this tendency of the courts to

enquire into the intention of the parties before deciding whether " War-
ranty " is used as equivalent to a condition precedent in the sense of a

promise vital to the contract. The question " Is such and such a promise

vital to the Contract ? " is one which always plays an important part. Mr.
Langstaff's article is full of material and argument relating to this

point and contains a most useful collection of cases. I may perhaps be

pardoned for referring to a case not cited by him, decided in 1905, which
illustrates my meaning. Ellinger vs. IMutual Life Insurance Co., Xew
York (1905), 1, K. B., 31. The application contained the following

clause :
" I also warrant and agree that I will not commit suicide

whether sane or insane during the period of one year from the date

of the said contract." In rendering judgment Justice Collins said: "This
last statement is in my opinion as well as all those statements which pre-

cede made the basis and part of the contract. The question is whether
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the statement which purpoi'ts to be a warranty has the effect of a ' Con-

dition,' a sense in which the word ' Warranty ' is often used in rehition

to contracts of insurance. I think that having regard to the contract

that all the three statements or warranties which I have mentioned were

intended to constitute conditions of the contract. If this promise is one

w^hich goes to the root of the whole engagement, then it becomes accord-

ing to the ordinary principles of ordinary law a condition," etc.

Justice Bigham said :
" Death within five years is the event upon the

happening of which the defendants arc to jiay, but death by suicide within

the first twelve months is excluded. Apt words have been used to express

this intention, and it is, I think, impossible to read the clause as merely

giving to the Company a cross claim against the estate for damages."

In this case the Insured warranted and agi'eed that he would not commit

suicide, sane or insane, during the year. The Court asked whether that

statement which purported to be a " Warranty " had the effect of a " Con-

dition " and held that it was so used. This is not, however, the primary

meaning of the word " Warranty," but is the usual meaning of that

term in Life Insurance Law.

Mr. Langstaff has done a service to the life insurance companies doing

business in Canada by pointing out what a mass of legal learning will

be rendered obsolete by the proposed Canada Life Insurance Act if Section

97, Sub-sections B and C are enacted. These sections are as follows:

—

" That the policy shall be incontestable after two years from its date

of issue except for non-payment of premiums and for engaging in military

or naval service in time of war without the consent in writing of a re-

sponsible officer of the Company."
" That the policy and the endorsement thereon shall constitute the entire

contract between the parties and that all statements made by the Insured

shall, in the absence of fraud, be deemed representations and not war-

ranties and that no such statement shall be used in defence to a claim

under the policy unless it is contained in a written application and a copy

of such application shall be endorsed upon or attached to the policy when

issued."

If these Sections become law no statement will render a policy void

or voidable unless contained in a written application for insurance a copy

of which must be attached to or endorsed on the policy when issued in

order to form part of the contract, and the policy is expressly made

uncontestable after two years upon every ground except non-payment of

premium or militaiy service. The public through its representatives does

not appear to realize that the rdinary life insurance company is really

an agent to collect and manage a fund for the benefit of a multitude of

persons, and that sums unfairly extorted from the company are really

taken from the profits of its policyholders and not from the profits of its

shareholders. The shareholders of the company are generally only remotely

and indirectly affected by the results no matter which way the particular

policy in dispute is disposed of, and the company is usually quite prepared
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to deal justly and liberally in each particular ease rather than resort

to litigation.

There is no reason why the various legislatures should go farther then

the companies have already gone by making it necessary to comply with

certain technicalities such as endorsing or attaching the written appli-

cation to the policy, because such technicalities are rather an aid to the

occasional fraudulent litigant than a protection to the ordinary policy-

holder who as a rule is honest and fair minded.

Oeax Discussion.

Me. Sheppabd: The wording in the proposed new Canadian Insurance

Act given on page 485 as follows:

—

" Unless it is contained in a written application and a copy

of such application shall be endorsed upon or attached to the

policy when issued."

is identically the same as in the insurance laws of Minnesota and ilassa-

chusetts. The latter State has ruled that it is compulsory to attach a

copy of the application to the policy, while the former has not. This

it seems to me is due to it being uncertain as to whether the word
" shall " is governed by " unless," or whether it stands by itself and is

mandatory. The new Insurance Law of Ohio states that a copy of the

application must be endorsed thereon.
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PERMANENT DISABILITY BENEFITS—CHARLES W. JACKSON.

Vol. X, Page 490.

Written Discussion.

Mr. Morris : Mr. Jackson in his paper has written upon a subject of

considerable interest, especially to those companies which have incorpor-

ated the so-called disability clause in their life contracts, and it is from

such a standpoint that I shall attempt to review his paper.

One of the chief difficulties at the present time involved in the matter

of permanent and total disability as brought out by Mr. Jackson is the

dissimilarity of the different experiences involved, the data which has

been derived from German societies and insurance companies and English

friendly societies being radically different in character from that which

would be expected to be an experience resulting from the disability clause

in an American company. Mr. Jackson has clearly brought out the pension

feature as manifested in the experience in Germany, giving an experience,

in the older ages especially, which would be entirely foreign to what would

be expected in America.

The obtaining of an experience on those totally and permanently dis-

abled has been of importance to the fraternal orders of this country and

Mr. Abb Landis, actuary for a considerable number of them, in his

"Analysis of Fraternal Societies," 1906, has given the rates of perma-

nent and total disability which he has obtained from the very large ex-

perience of the Knights of the Maccabees of the World. This has been

supplemented by the experience of the Royal League, the experience being

based on over 400,000 lives. Mr. Landis expresses himself as being con-

fident of the experience up to age fifty-five. His experience above age

sixty is taken from cases of chronic illness of the Ancient Order of For-

esters and the Manchester f^nity of England. He, however, graded this

experience above age sixty in two ways—one to consider absolute disability

at age seventy-six, which figures he obtained from the experience of the

Manchester Unity, and the other showing absolute disability at age eighty,

the latter experience being more to confirm the conditions that probably

exist in this country. I include the rates of permanent and total disa-

bility as published by Mr. Landis.

Mr. Landis' Table—Pro- vbilitt of Becoming Totally and
Permanently Disabled.
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It should be remembered that in America, either in the fraternal orders

or by the conditions of life contracts, in order that total and permanent

disability benefits may be payable, the applicant must prove this condition

if required—not only once but also the permanency of the disability from

year to year. It is evident therefore that the conditions in America

would be much more strict than in Germany especially, where in the

older ages the pension feature would be important. Also, again, in America

the contracts as published by some of the life companies do not provide

for the total disability feature in the older ages where superannuation

is known to be much heavier. Further, the composition of the experience

from the standpoint of American life insurance companies would be of

a very different nature from that published by Mr. Jackson in the foreign

tables, these being based mainly upon workingmen and railroad employees.

Xote should also be made that the definition of total and permanent

disability in American companies would be different from that already"

used in the foreign experiences, the inability of the insured to pursue

any and all gainful occupations being generally included in the American

definition.

From the tables published by Mr. Landis extra premiums have been

figured providing for the cessation of premium payments in event of total

and permanent disability, the formula used being similar to that given

by Mr. Jackson (page 492) ; that is, for the annual premium of a whole

life policy the numerator is the single premium for whole life insurance

according to the American Experience, which already includes cases of

permanent disability so that no modification of the numerator of the

equation is necessary. The denominator of the equation, the life annuity

immediate, however, has been modified from the American Experience

insomuch as it has been necessary so that the annuity shall cease either

at death or at the occurrence of total and permanent disability. The

result of the equation is to obtain in addition to the annual premivmi

for a life policy the extra premium that would be required to create

an additional reserve sufficient to care for the liability of the company

necessitated by the assumption to pay the policyholder's premiums in

event cf total and permanent disability. ^

ExTBA Premium peb $1,000 Policy Pboviding fob the Cessatiox of

Pbemiums in Event of Permanent Disability, based upon
THE American Experience and Mr. Landis' Table

of Total and Permanent Disability.

20 Payment Life.

.75

.81

.91

1.02

L19
1.49

2.48
6.45

18.65

Age.
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The above formula seems to me to be theoretically correct, but in

practice it would have to be considerably modified for the reason that

it is based upon the supposition that the insured will pay premiums

until death or until total disability. It is clear that a modification will

be necessary on account of policies which are continued as paid-up

by the extended term feature and, to a less degree, on account of paid-up

policies, for here we have cases where the premiums have ceased and the

insured has neither died nor become disabled but where the insurance is

still in force.

The lapse rate is also an important feature in the calculation by a

company of extra premiums providing for the disability clause as the

company's liability is removed at the cessation of premiums. While all

tables show the rapid increase in total disability with the age, a company's

liability, on the other hand, rapidly lessens as policies become paid-up

or lapse.

The Travelers Insurance Company in 1905 made an investigation of

the policies on its books that had attained the age of sixty and over,

sixty-five and over and seventy and over. At age attained sixty and over

there were in force 2,605 premium paying policies representing $8,293,585

of insurance (2,002 policies for $5,907,225 being Ordinary Life). At age

attained sixty-five and over there were 1,001 premium paying policies

representing $3,045,480 of insurance (874 policies for $2,455,320 being

Ordinary Life ) . At age attained seventy and over there were found to

be 359 premium paying policies representing $1,013,017 of insurance (347

policies for $878,117 being on the Ordinary Life form). The Travelers

had then been writing a gradually increasing life business for over forty

years, which fact should be considei'ed in reviewing these results. It is

evident, however, that the Company's liability from the disability clause

would practically cease at age attained eighty.

From a practical standpoint also the above formula would be seriously

modified by the treatment of one company at least of its disability clause,

in practically avoiding all payments on account of total and permanent

disability first manifested above age sixty. This modification decreases

the liability of the company, at the same time making a corresponding

reduction of the rates chargeable. Without modification considerable

danger might accrue to a life company unless heavy rates were charged,

which increased rates would, fi'om a practical standpoint, remove the

attractiveness of the feature.

It has been my aim in this discussion to emphasize the thought that

it is not safe from an Ameri in standpoint to put great reliance in the

disability tables given in Mr. Jackson's paper, principally on account of

the different view of what is termed disability which we have taken in

this coimtry. This, however, is not intended as any slight on Mr. Jack-

son's work, for the Society is deeply indebted to him for bringing out this

interesting subject and presenting the results of foreign experiences.

L^ndoubtedly it will be many years, for reasons which I have attempted

to give, before we will be able to obtain a table of disability which will
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come within the limits of the American conception. Total and permanent

disability, except at the older ages, is in itself a remote but not im-

probable contingency. The present vagueness regarding investigations on

the subject is well illustrated in the discrepancies in the extra premium

rates for the cessation of premiiims which have been given.

Mk. Cole: This paper of Mr. Jackson's deals with a subject which

has recently been brought into some prominence in this country from the

incorporation in the life insurance policies issued by certain companies

of a total disability clause providing for cessation from payment of pre-

miums in event of the insured's becoming totally disabled and unable

to pursue any remunerative occupation. Mr. Jackson has computed pre-

miums for this benefit on combinations of the American Experience Table

of Mortality with rates of disability calculated by Karup and Zimmer-

man from observations upon the experience among German railway em-

ployees not engaged in train service and also according to a table derived

from the British Government Reports on Friendly Societies, males, from

1861-1870. In all three cases, however, there appear to be certain funda-

mental objections to the use of these tables for the calculation of premiums

for total disability in connection with a life insurance policy to which I

will shortly refer.

It is practically impossible to make an intelligent comparison of these

rates and of those actually in use owing to the great difficulty of placing

a definite interpretation upon the term " permanent disability " or its

synonyms on account of the variety of risks which may be involved. In

the first place the phraseology of such disability clauses and the contin-

gencies covered thereby in the way of loss of limbs, sight, and so forth

will naturally vary widely and so accordingly will the risk assumed.

Then, too, the different companies may construe the terms of the contract

more or less strictly, although with the trend of the times it is altogether

probable that a liberal interpretation will be allowed on such claims as

may arise.

In making certain observations upon the statistical and mathematical

basis of the German Law of Invalidity of May 23, 1889, Mr. T. E. Young
in a paper presented before the Institute of Actuaries {J. I. A., Vol.

XXIX
) points out that if the numbers involved in the calculation of sick-

ness benefits, as derived from friendly society statistics, are of sufficient

extent to admit of average results, then the size of the society will

prevent an efficient check upon feigned sickness or invalidity, thus having

a tendency to increase rates of disability based on the figures of any such

society. This point is also emphasized by the statement of Mr. A. W.
Watson in a paper on Mortality, Sickness and Secession Experience of

Friendly Societies read before the Institute March 26, 1900 (J. I. A.,

Vol. XXXV ), who reaches the conclusion that the rates of sickness claim

increase in proportion with the number of members in the lodges, which

is clearly supported by the facts adduced in this connection. The charges

for cessation of premiums computed on any Friendly Society tables will
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consequently be higher than is necessary for the above reason, as it will

hardly be contended that a person would pretend incapacity for work

merely to obtain so immaterial a benefit, as relief from payment of pre-

miums on his life insurance, when by so doing his source of income would

be cut off, although we can conceive of a certain class feigning illness to

secure without labor from one-third to one-half of their regular wages.

As a matter of fact these disability premiums, although based on British

insured lives, as noted by Mr. Jackson, are nevertheless apparently some-

what more than sufficient to cover the benefits granted by the most liber-

ally worded disability clauses, for undoubtedly the sickness and mortality

among lives of the industrial grade insured in the British Friendly

Societies would exceed that experienced among the carefully selected lives

insured in the ordinary business transacted by the companies of this

country, which obtain their risks from the better class of the population

who, on account of their occupations and environment, will be less liable

to sickness or injury by accident.

In case there is a provision to the efl'ect that if disability occurs after

age sixty the premiums will be charged as a lien against the policy,

the company is relieved from a certain amount of risk and the benefit

becomes of a temporary nature, so that adequate extra premiums would

be lower than those given in Table XI of this paper. It would have been

interesting had Mr. Jackson appended his commutation columns M^ and "N,

so that the extra premiums on the above basis might have been readily

computed and compared with the extra premiums which he has tabulated.

The extended insurance privilege now incorporated in practically all

policies would also in some measure cover the risks under consideration,

for when disablement preventing the pursuit of any gainful occupation

occurs, it is probable that as the result of this decided impairment in

the health of the insured death would in many instances ensue within the

term for which the insurance would be extended under this option. When,

however, there is an agreement to commence payment of the policy in

instalments upon proof of permanent disability the extended insurance

option will not to so great a degi-ee protect the company on claims pre-

sented. On the whole there seems to be room for considerable difference

of opinion as to the proper rates to be charged and these premiums must

for the present be largely experimental, until the companies can obtain

some definite experience upon which to base their computations. There

is also some question as to how general the issue of policies containing

such a provision will become, es-'iecially in view of the action of Massa-

chusetts forbidding the issue in that State of a policy-form embodying

in one contract a policy of life insurance and a provision for payment

of premiums by the company in event of the insured's becoming totally

disabled. I believe, however, that eventually the permanent disability

clause providing for cessation of premiums in event of total disability

will in some form be quite generally incorporated in policies of life

insurance.
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Mb. Flykn: a comparative study of the various rates of mortality

and disability deduced by Mr. Jackson from the Experience of the British

Friendly Societies, Males, 1861-1870, brings out some interesting points

of discussion.

The Talue of q showing the rates of mortality among all members of

the British Friendly Societies—sick and healthy—are smaller than those

of the American Experience table up to age 35, are higher up to about

age 78 and smaller again in the ages above 80. From ages 60 to 65

Mr. Jackson's table shows rates about 10 per cent, higher than the

American Experience. In ages above 85 the rates are much smaller than

one would expect—probably due to the inadequacy of data in these older

ages.

Mr. Jackson does not give the table which would show the probability

of becoming disabled at any age which could properly be compared with

the disability tables of Zimmerman and Karup. The table which is given,

however,—the rate of teing disabled, i. e., of having become totally and

permanently disabled at age x or earlier and remaining disabled at age x—
can be used with certain restrictions. The rates for the ages below 50

of this table are surprisingly large when compared with German tables,

especially in view of Mr. Jackson's assumption that the mortality rate

during the first two years of disability is the same as will be experienced

after two years from date of disability. Experience has shown that the

mortality among persons disabled in the younger ages is very high during

the first year or two after disability; gradually approaching the rate

of general mortality as time elapses. This is pi'obably due to the fact

that total disability in the early ages is most often the result of an

accident which results in an early death from shock or serious injuries.

In the older ages the rates of being disabled instead of going up rapidly

to a value of 1 at or about age 80 or 85, as in most tables, advance slowly

to age 84 and then decrease. It seems reasonable to assume that at

very old ages, as age 90, the rate of being disabled should be nearly 1.

The only explanation seems to be that the data at these older ages are

inadequate. Mr. Jackson's table of being disabled therefore shows higher

rates than the German tables in the earlier ages and lower rates in the

older ages—in spite of the assumption which probably keeps down the

rate in early ages and in spite of the probability that a table of being

disabled would show a higher rate than the table of becoming disabled

in the older ages where the mortality among disabled risks most nearly

approaches the general mortality.

Mr. Jackson's table of iq^ (mortality among disabled) compared with

that of Bentzien which is one of the most reliable of German tables and

based upon the whole experience of German Railroad Employees, 1868-

1889, covering all occupations, shows rates of mortality which are very

high—almost double that of the German table in the earlier ages. Mr.

Jackson's values of 'g^ are heavier than those of any German table, even

those of Caron, Kuttner and Kaan which are based upon observations of

German and Prussian miners.
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Mr. E. Hamsa, in a paper read before the Third International Con-

gress (Trans. Third Inter. Cong., page 154), has computed the extra pre-

miums for the cessation of premium payments in case of disability using

the disability table of Zimmerman based upon Office Employees of German

Eailroads, as the general mortality table that of " Twenty-three German

Offices," and for the rate of mortality among invalids the table of Bentzien.

As this table of Zimmerman shows light rates of disability and as in the

opinion of Mr. Hamsa, Bentzien's table is the most reliable of the German

experiences, the extra premiums which are obtained therefrom are con-

sidered by Mr. Hamsa to be the lowest which can safely be charged for

this disability benefit. It is unfortunate that the extra premiums based

upon Mr. Jackson's table are not given for the 20 Payment and 15 Pay-

ment Life forms which are the only plans for which rates are given by

Mr., Hamsa. From the study of Mr. Hamsa's rates, however, it would

seem safe to say that Mr Jackson's extra premiums while slightly lower

do not differ greatly from those of Mr. Hamsa. This similarity of extra

premiums seems remarkable in view of the comparatively large variance

between Mr. Jackson's rates of disability and mortality among disabled

and those of the German tables. The explanation is probably that Mr.

Jackson's high rates of mortality among disabled give a low value for

the annuity upon disabled lives and that when this is used with a high

rate of disability the result is somewhat similar to the use of the high

value of the annuity upon the disabled life and the low rate of disability

of the German table. It appears therefore that although Mr. Jackson's

tables differ materially from the German tables used by Mr. Hamsa, the

extent and the manner in which the various rates of disability and mor-

tality enter in the calculation of the extra premium for this benefit are

such that the resulting premiums do not differ to any great extent.

Although the tables and extra premiums for disability benefits based

upon the Experience of the British Friendly Societies made up by Mr.

Jackson are undoubtedly a valuable addition to our knowledge on the

subject of the proper charge for permanent disability benefits, the com-

plete absence of any reliable figures based upon an American Company's

experience compels one to continue to consider this question carefully and

to view from all standpoints the problem of how far a company can afford

to go in the face of such scant knowledge. The curve of the rate of total

and permanent disability is such that the whole problem of what per-

manent disability benefits should be offered and w^hat the proper rate

for these benefits should be can, in my opinion, be best considered from

two standpoints—that of the ag i below 60 and that of the ages above

60. At the early ages the probability of becoming permanently disabled

is very remote and no decided upward tendency is found in the curve

denoting this probability until ages 50 or 60 are reached. Beginning

at about age 60 the curve inclines sharply upward reaching the value

of 1 in most tables at about age 80.

In the younger ages the question of the proper interpretation by the

claim department of a company of the condition of " total and perma-
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nent disability" is not a difficult one. In the contracts of some com-

panies it is stated that loss by accident or disease of the " entire sight

of both eyes, both feet, both hands or hand and foot " will constitute

total and permanent disability. As disability at these ages is generally

the result of acute diseases or accidents the correct interpretation of this

condition—that which is given by a claim adjustor of an accident com-

pany—is probably not a difficult task. In addition to the definite nature

of the condition in the earlier ages is the fact that all experiences show

that the occurrence of this event is comparatively remote and that there-

fore the premium to be charged is small. Another point which has a

large bearing upon the situation is that the Extended Term feature of

the present day contract which has attained an age of a few years will

generally cover the risk under this benefit because of the short duration

of life after disability in these ages. It can be seen therefore that, as

far as the early ages are concerned, i. e., where the risk of disability

over age 60 is not considered, the offer of disability benefits in a life con-

tract is reasonably safe from an underwriting standpoint and the rates

as brought out by foreign experiences although small are probably adequate.

When the matter is considered from the standpoint of the ages above

60, however, an entirely different situation is found. The question as to

just what constitutes permanent disability in these older ages is a most

difficult one to answer. Permanent disability at this time of life is due

only in a small degree to accident but rather almost entirely to the in-

firmaties due to old age. Just what case a company shall accept as one

of total and permanent disability is almost impossible to say in advance.

Whether or not a policyholder 65 or 70 years old who has rheumatism

or some other ailment of old age and who decides to give up work will

be considered to be entitled to disability benefits depends entirely upon

the particular company's business policy and liberality in adjustment of

claims. Further, just what has constituted " total and permanent dis-

ability " in the older ages in the foreign experiences is not known. The

fact that in various experiences this condition has been looked upon

difl'erently is shown by the comparatively large variance in the rates of

disability of various tables at these older age§. It is probably true that

most of the tables, particularly German statistics, have been made up with

the idea of superannuation in mind rather than total disability. Again

the Extended Term feature which in the earlier ages acts as a safeguard,

is at the older ages entirely inadequate for the reason that the Extended

Term period is shorter and the mortality among disabled risks in the older

ages has been shown to differ but little from general mortality rates.

It is because of this unsatisfactory situation that several companies

have confined the issue of contracts carrying full disability benefits to

ages below 50. A policy, therefore, issued below age 50 will have acquired

a large Extended Term value or will have passed a greater part of the

premium paying period before the age of 60 is reached. Several other

companies have provided a disability clause which gives full benefits only

in case of disability before age 60 on any form of contract. In addition
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to what has already been said there are several other good reasons for

restricting disability benefits in ages above 60—the principal one being

that the character of a disability benefit in the early ages differs greatly

from that in older ages. In the productive ages of early life the disa-

bility benefit protects the policyholder from loss in case of total disability

due to some unforeseen cause such as accident or acute disease. In the

ages above 60 the hea^^ extra premium required and the high probability

of a settlement under this benefit simply changes the character of the

benefit contract as, for instance, under the benefit which provided for

cessation of premium payments at disability, a 20 Payment Life is changed

into a 15 Payment Life. In case of the benefit which provides for the

paj-ment of the face amount of the contract in instalments upon disa-

bility the heavy extra premium in older ages simply provides for the

contract as an endowment payable in instalments—something in the nature

of a superannuation allowance. In my opinion the true sphere for disa-

bility protection is in the ages below 60 and that the change of the

character of the benefit and the lack of reliable information in regard to

proper rates for American Companies makes the off'er of the benefit at

older ages undesirable.

It might be well to mention here that there are a great many com-

panies, particularly the young, small companies, which are offering un-

restricted disability benefits presumable without adequate charges for the

risk at the older ages. If the interpretation of the condition of total

and permanent disability is to be applied by these companies with anything

approaching leniency there is but little doubt that a heavy expense will

fall upon these companies because of the inadequacy of the charges for

this feature.

Oral Discussion.

Me. Moir: Mr. Chairman, I think we owe Mr. Jackson a debt of grati-

tude for bringing this subject before us, and especially as it has opened

up an entirely new subject; one that has never appeared in our Trans-

actions, and a subject on which we want information. There is undoubt-

edly a desire to extend this disability feature in life insurance, and a

public demand for it, despite the antagonism of Massachusetts and other

State laws.

We owe him our thanks, too, for having been the means of producing

the three excellent discussions to which we have just listened. Mr.

Morris covered a large part o^ the ground, and submitted new figures

obtained from another source which I have no doubt will be very useful.

Mr. Cole took up quite another line of discussion, and Mr. Flynn's re-

marks were particularly apropos, especially in his division of this par-

ticular featvire of our business into ages below and above sixty. I think

he might possibly have taken the age a trifle higher for his division, but

approve of the principle and regard it as very important.

This question is one of which we know so little that everything that
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can be gathered is of value. I know that Mr. Jackson in preparing the

paper was hunting for information, trying to get statistics that would

be of practical value, and he got statistics which are, I think, reasonably

safe on which to base a general opinion. Not that the rates are accurate,

or that any one would think of calling them accurate, but they are a great

advance on anything we have had heretofore, and they place us in a

scientific attitude towards this siibject, and when we reach this position

we begin to get at the truth.

I arose only to say a few words of thanks and of appreciation of the

paper and of the criticisms.
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NOTE ON THE CALCULATION OF INSURANCE VALUES—CHRISTIAN JENSEN.

Vol. X, Page 503.

Written Discussion.

Mr. Sheppakd: Mr. Jensen has done the Society good service by calling

to its attention Dr. Gram's formuhis, by means of which, a series of

comuuitation columns at various rates of interest based on a standard

mortality table being given, the table being graduated by Makeham's for-

mula, various actuarial functions according to any other table may be cal-

culated if the latter table also follows Makeham's law. For this purpose

it is only necessary to know the constants on which the second table is

based. As numerical examples help to fix one's ideas I have taken the

jj(M) Table as given at the end of the Text-book of the Institute of

Actuaries as my standard table, the commutation columns being there

calculated at various rates of interest, and the Tropical American Ex-

perience table given in Vol. iii of the Transactions of this Society as the

second table. Using the formulas given at the beginning of Mr. Jensen's

paper Dr. Gram's constants work out as follows:

p = a'— a = .0047761 X= = 1.00865 e =—? ^=3.081202
7 7

As an example, let us find the force of mortality at age 40 according

to the second table. The age with which we must enter the first table is

40 X -f- 6= 43.427. Interpolating by first differences in the first table and

adding p we get /i'^= . 01604 which differs by only one in the fifth

place of decimals from the correct value. This establishes the con-ect-

ness of the values above given for p, X and e.

As net premiums and reserves for contracts where the sum assured

remains constant can always be expressed in terms of temporaiy annui-

ties, it seems to me that if this method is to be of practical use we ought,

in the most general case where the three Makeham constants have

different values in the two tables, to have a formula by means of which

we can obtain the value of a temporary annuity according to the second

table directly from values of temporary amniities and such other actuarial

functions as are usually tabulate , according to the standard table. Mr.

Jensen states that we must interpolate on the continuous insurance values.

In order to test the correctness of this statement the remainder of this

discussion consists of an attempt to obtain an approximate formula which

will give good numerical results, as I have not been able to evaluate

accurately the double integral involved in Dr. Gram's formula. I have

used immediate annuities throughout and accented letters to refer to the

second table.
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Dr. Gram's formula rewritten becomes

^xn\ — ^t= o
e ^0 (A)

But >^'x-rt=P + l^y^x + \t+e

Let \x + e= X'x, 5 + p = 5', \t= t'

Then
x«?,
= -^<' = o

e \Jo ^^ + t

where the interval for finite integration is X. This is the expression

which I hope some other member of the Society will be able to evaluate.

The first approximate formula is obtained as follows:

Starting out with the fundamental equation

d\og{v%^ ^) =— {5 + ,x^^^)dt

Replace t by \t

.'. dlog(t.\ +x,)=-X(5 + M, + X,)rf«

Integrate between the limits and —

log(t'\ + s)-^oglx = -\p{^ + ^, + ^t)dt

Replace s by \t, divide each side by X and raise "e" to the power of each expres-

sion and we get

.'. using equation (A)

a.
^_;</=n-i -/(S' +V. + XP*"'

X ->

interest= ^/ = o
^(

—

tT
'

) »
taken at the rate of ii

corresponding to S'.

By expanding the expression in the bracket an approximate formula was

obtained, but the resulting numerical results were not satisfactory.

Another method is as follows :

—

Starting again with our fundamental equation

Integrate between and —t
X"

t

— "x
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Eaise " e " to the power of each side of this equation

'+X
I.

Sum for integral values of t from < = to < = n\— X and we get

^t— ^ ^0
)dt

A A —

I

a:n— 1]
' i)^

which using the ordinary formula for an annuity payable X times a year and
stopping at the second term, becomes

Now, as X is nearly equal to unity we may, as a first approximation to the value

of the integral on the right hand side of equation B, make X =: 1 outside the

integral sign and in the interval of finite integration and we have finally

/ _ X-1 X + l i)x. + e + n-l
^ « nl

~~ ^^x + £ 7»— ll 2 2 D\ .

'

Ax + €

the expression in the right hand side of the equation being taken at the rate of

interest corresponding to 5'.

As a numerical example I have worked out the temporary annuities for

10, 20 and 30 years and the annuity for the whole life at ages 20, 40 and

60 according to the American Tropical Table of Mortality at 3 per cent,

interest using the Commutation Columns at 3 and 3% per cent, given

in the Text-book of the Institute of Actuaries. The equivalent ages were

23.254, 43.427 and 63.600 respec vely, and the rate of intei-est obtained

by the equation

t= S +^ + -^ + &c., was 3.493 %.

The following table shows the resulting values, also the true values and

the error in each case.
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Approximate, Teue Values and Error in Calculation of Annuities.

n= 10 n = 20 n = 30 n= u— x

Approx. True Error Approx. True Error Approx. True Error Approx. True Ei

8.348 8.352 —.004 13.812 13.810 .002 17.280 17.272 .008 20.723 20.658 .(

8.148 8.155 —.007 12.953 12.954 —.001 15.316 15.302 .014 16.169 16.131 .(

7.069 7.072 —.003 9.314 9.303 .011 9,585 9.566 .019 9.589 9.569 .(

These figures show that the above formula of approximation may safely

be used for the calculation of net premiums and reserves in the case of

the endowments usually issued in this country and also for life and limited

payment life policies taken out at high ages.

In conclusion I should like to state that I believe these formulas might

be found capable of further development and to express the hope that the

other members of the Society will turn their attention to them.

I\Ir. Kilgoue: The paper of ^Ir. Jensen dealing with the calculation

of Insurance Valvies based on any Mortality that follows Makeham's

Law and an arbitrary rate of interest brings once more to our notice

the eminent services rendered the actuarial profession by Dr. Gram, and

the high standard of the contributions to the Actuarial Journal of Scan-

dinavia. The question of sub-standard and special risks is one of re-

curring interest to Actuaries, and we should therefore welcome any

addition to our working equipment for treating with this extremely

practical and important problem.

As pointed out by Mr. Jensen, we are already indebted to Mr. Hunter

for extensive tables enabling the Actuary to calculate values based upon

important modifications of the Makehamized American Table. The enun-

ciation of a principle, however, and its generalization, apart from its

practical value arouses interest in the problem, and is of the greatest

possible service.

The paper itself scarcely lends itself to critical review, but one or two

steps which are not self evident may perhaps call for elucidation.

«..«n=/(1) «...-!= -i^-dt

: rAV^('''-l)rf/, where /, = A-sy

and All= a + /3c*

=— loggS— log„g loggC e"

x + l

= — log.s— log.ff

Now M^ + ^
=— loggS— logg^loggCC'

dt
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t

. •.

J M^ + ,rf<=— HoggS— logg^ c'( c'— 1

)

t I

«:c;T, ^J^~o
'^^''^^^

• (^* "'here 5 =— loggi-.

(2)

n

= re-(^'+''')'-ki^«"(«''-l) . dl' (1)

Since /3' :=— loggj'' loggC'

Also a,jri= fe-(5 + «)^-i3i^'^"(<='-l) . dt.

a

^

Making —- = i' and adjusting the limits, we have

V

X

J_«-^— 1 « loggC . «t

^

n

_
J^-(5

+ a)X,__c-'(c^^-:)
. ^, . . . . (2)

where v is selected so that d^ Xn.

Since functions (1) and (2) are equivalents, we have

for all values of t.

Expanding and arranging in powers of ( ; and equating coefficients we get

{(5' + a')+/3V^}={(5 + a)+^c-'}x (3)

^'c"" . loggC' = ^c-X2 loggC (4)

^'c'^(logeC')^ = /3c^X^(logeC)2 (5)

etc.
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Dividing (5) by (4) we get loggC' ^ X log^c

or X^
loggC

Also §'c"'= ^e^\ .... (6)

loggC' logg/S' — logg/3 — logX
or 2=

-^^
X H

loggC loggC

^ ^^ ,

logio/3^ — logio^— logio^

logioc

From ( 3) and ( 6 ) we get

(6' + a')=X(5 + a).

As far as the practical problem is concerned, most Actuaries I think will agree

that a modification of (c) or 7 might usually be disregarded, and that changes

in ... a and /3 are the chief modifications in Makehara's Law to be considered.

Mr. Henderson : Mr. Jensen brings to our attention in this paper a

property of Makeham's law of mortality, whereby any isolated annuity

value on a table following that law may be readily computed provided

we have available a set of annuity values at diflferent rates of interest

by any table following that law. It may also, however, be applied to

determine the constants of a Makeham law, which will closely reproduce

the monetary values given by an ungraduated table. This arises from

CD 00

the fact that, where N^= \ D^dx ^ud S^= ( N^
X X

the quantities ' -3—— and -7 remain

0. + ,
N^ + t K + i

dx

unaltered by transformation.

x + t

But log ^ =J ( M^+ 5) dx
x + t ^

^x+i i

.ndlogA_^rV^.+ A,,.

^x-\-t

By the metliod of trial and error a Makehamized mortality table can

be determined which will reproduce any three integrals such as those

on the right hand side of these equations. Thus the average values of

p^ over three different intervals may be reproduced, or its average over

two intervals and the average value of n^ over one interval, or any other

combination of three averages.
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Address of the President,

JOHN K. GOEE,

AT THE OPENING OF THE SeMI-AnNUAL MeETING,

October 15th, 1908.

Gentlemen of the Actuarial Society :

Insurance as a factor in economics is given scant treatment in

the text-books and in general works on political economy. If we
exclude references to the three parts into which the profit of the

capitalist or enterpriser resolves itself; namely, interest, wages of

superintendence and compensation for risk or insurance, it may be

said that the so-called classic economists, such as Adam Smith,

Eicardo and John Stuart Mill, make no reference whatever to in-

surance. Modern writers on political economy devote but a page

or two to the subject of life insurance. It does not seem inappro-

priate, therefore, to comment in the briefest manner possible upon

some of the economic phases of life insurance.

The birth of the science of political economy, the institution of

savings banks and the establishment of the first successful life

insurance organizations—all three events occurring about the end

of the third quarter of the eighteenth century—mark an epoch of

the greatest economic significance. Then it was that the weighing

of the future wants of mankind, as compared with its present

desires, was developed into a science, and probably the most bene-

ficent products of that development were savings banks and life

insurance.

Life insurance and savings »^anks have many attributes in com-

mon. Savings banks are builders of capital. Savings banks tend

to prevent violent changes in income. Savings banks influence

greatly the distribution of wealth. Savings banks work to decrease

the non-economic or dependent class in society. All of these func-

tions belong also to life insurance.
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Life insurance builds capital. Not only are the proceeds of

a life insurance policy or of a matured endowment a capital fund

producing its own small flow of income, but the collective funds

held in trust by life insurance companies become available as

capital in the purchase of the securities of productive enterjDrises

and in loans made on productive property.

Life insurance is a steadier of incomes. The temporary stoppage

of the flow of income that would otherwise occur in the case of a

family whose breadwinner dies is prevented by the proceeds of the

policy. However small the amount, it becomes for the time being

the whole or a part of the capital on which the survivors live.

Although usually reduced, the family income is continued by the

policy until such time as adjustments can be made to meet new

conditions. Wliat would have been a violent and perhaps disas-

trous change has been made, through the insurance policy, gradual

and bearable. Those beneficiaries who are protected by life in-

surance can look ahead with a feeling of certainty rather than

uncertainty. Such a condition if general in any community affects

powerfully the entire economic life of that community.

Like savings banks, life insurance is a most important agent in

the distribution of wealth. The hundreds of millions of dollars

annually paid to the life insurance companies in comparatively

small amounts, to be distributed by the companies among those

upon whom losses may fall, work an incalcuble good by enabling

the beneficiaries to maintain their economic independence.

Life insurance, therefore, tends to decrease the non-economic or

dependent class of society. If not recruited from the class above,

the weakest, non-self-supporting group would eventually become

extinct. This class, however, is being ""continually added to from

the class just above it because of the misfortunes, incapacity or

indulgences of some of the members of that class. It has often

been claimed that if all the energy of church and state could be

concentrated not upon criminals but upon those in danger of be-

coming criminals, law breaking would cease in a generation or

two. So it may be said that one of the greatest economic results

achieved by life insurance is the rescuing of hundreds of thousands

of those just above the non-economic class and preventing them

from becoming burdens upon the state.

In this connection reference should be made to Industrial life

insurance. The industrial classes are never so far removed from
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the non-economic stratum but that unexpected or unusual expendi-

tures, even though comparatively small, will render a large per-

centage of those subjected to such expenditures dependent upon

the bounty of friends or upon public charity. Eecipients of charity

do not as a rule long retain their self-respect. The loss of family

pride and of self-respect soon dulls the sense of meum and tuuni,

and recruits are added to the criminal classes.

Ordinary insurance, as distinguished from Industrial, is generally

placed upon the life of one member of the family, and is chiefly

for indemnity for the loss of tbe family income that ceases at his

death. Industrial insurance, on the other hand, is placed upon

the lives of all the members of the family, and is primarily for

indemnity for the cost of medical attendance and of burial. In

other words, it is primarily for indemnity for expense incurred,

and, secondaril}^, for loss of income. Even if the father, the chief

breadwinner, dies, and the proceeds of the policy pay the costs of

the final illness and of the funeral, and leave only a small residue

for temporary expenses, the family will soon adjust its affairs and

retain an economic standing, for among the industrial classes all

except young children and the aged as a rule contribute something

toward the family support. The amount of insurance that will

be written upon the lives of young children is less than the average

cost of burial. The child produces no income. In this case, there-

fore, the insurance is a partial indemnity only for expense incurred

and not at all for loss of income. In this respect the Industrial

plan has introduced an economic principle new to life insurance.

Among the earlier economists those engaged in developing the

science of life insurance would have been classed as unproductive

laborers. Labor in order to be productive had to bring about

material results, or as John Stuart Mill says, " produce utilities

embodied in material objects." From the old definitions one

would conclude that the investigations of an actuary or the argu-

ments of a life insurance agex^t are unproductive, while the labor

of the one who prints the policy forms is productive. Modem
economists, however, look for the test of productivity in feeling,

not in material things. As actuaries, you are helping develop the

habit of saving; helping increase the peace of mind of millions

who are living under the protection of life insurance; helping dis-

tribute lightly among the many the burden that would crush

9
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the few. You are adding to the psychic income of mankind. If

any labor is productive, yours is productive.

Since our last meeting we have lost another charter member of

the Society, our former President, Israel C. Pierson. During the

first ten years of our Society's life he was its efficient and popular

Secretary. Having been successively Second and First Vice-Presi-

dent, he became President in 1903 and in the same year presided

over the Fourth International Congress, held in New York City.

To no Fellow of the Society has its welfare been dearer than

it was to Mr Pierson. Always active in its interests, always kindly

considerate of the feelings of others, his loss is a great one to us all.

I have asked Mr. Nichols to prepare an appropriate minute to

appear in the next number of the Transactions.
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Abstract from the Minutes of the Semi-Annual
Meeting of the Actuarial Society of Amer-
ica, HELD IN Newark, N. J., on Thursday and
Friday, October 15th and 16th, 1908.

Board Koom,

Mutual Benefit Life Insurance Company,
Newark, N. J., October lUli, 1908.

The meeting was called to order by the President, Mr. J. K.

Gore, at eleven o'clock, a. m.

FELLOWS PRESENT.

Alsop,
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After calling the roll, a quorum of the Fellows being present,

the minutes of the annual meeting held in New York on May 21st

and 32nd, 1908, were approved as printed in the Transactions.

The President of the Society then delivered an address (see

page 723).

The Secretary then read an abstract of the proceedings of the

Coimcil since the last meeting. This included:

(a) The adoption of a diploma, to be granted to all the Fellows

of the Society who desire it, irrespective of the date of their enti-y

into the Society.

(b) The consideration of an investigation into the mortality

among Term Insurance. The Council suggested that the matter

of the Term investigation be dropped for the present owing to the

heterogeneous data and the different methods of treating Term In-

surance in the past by the various companies, but that the com-

panies be recommended to keep their data in such shape, beginning

with the year 1907, as to permit of an investigation say ten years

hence.

(c) The adoption of certain changes in the syllabus of exami-

nation, the principal changes being the extension of Sections A
and B of the Associateship examination to cover two days each,

and the addition of two subjects to the Fellowship examination,

all changes to go into effect in the year 1910.

(d) The investment of the Society's funds in certain first-class

bonds.

(e) The consideration of matters regarding the 6th Inter-

national Congress of Actuaries, including the appointment of

delegates by the United States Government.

(/) The opening of the pages of the Transactions to correspond-

ence on similar lines to that permitted in the Institute Journal,

such communications to have the unanimous approval of the Com-

mittee on Papers.

(g) The Council also voted that Mr. J. M. Langstaff and Mr.

J. B. McKechnie be admitted as Fellows of the Society, both of

them having passed the regular examinations, and having attained

the age of 25.

On motion, the proceedings of the Council were duly approved.

The following amendment to the constitution was duly adopted

by the Society on the recommendation of the Council : Add the
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words, "unless the Council should by vote appoint a different date

in the month of May." The first sentence of Article VII of the

constitution would accordingly read :
" The annual meeting of the

Society shall be held on the first Thursday after the 14th day of

May in each year, unless the Council should by vote appoint a

different date in the month of May."

The Society then proceeded to the reading of papers prepared

for this meeting (pages 597-666).

At 12.30 addresses of welcome were made by the President of

the Mutual Benefit Life Insurance Company, Mr. Frederick Fre-

linghuysen, and by the ex-President of the same Company, Mr.

Amzi Dodd. The Society then lunched with the officers of the

Mutual Benefit Insurance Company.

Afternoon Session, October 15th, 1908.

x^fter the Society had reassembled at 2.30 o'clock, the reading

of the papers was continued. The Society then proceeded to a

discussion of the papers presented at the annual meeting in May
of 1908.

At five o'clock the Society adjourned, to meet together at dinner

at the Essex Club in the evening, and to reassemble for business

the following morning at 10 o'clock in the Board Eoom of the

Prudential Insurance Company, Newark, jST. J.

SECOND DAY.

Board Eoom, Prudential Insurance Company,

Newark, N. J., October 16th, 1907.

Tlie meeting was called to order by the President at 10 o'clock,

and the discussion of papers read at the meeting in May was then

resumed and completed.

On motion of Mr. Nichols, seconded by Mr. Hann, the thanks of

the Society were voted to the Officers of the Mutual Benefit Life

Insurance Company and of the Prudential Insurance Company,

for their generous provision for the comfort and convenience of

the Society, and for the entertainment of its members during this

meeting.
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At 12 o'clock the Society finally adjourned, to reassemble in-

formally for luncheon at the Essex County Country Club, as guests

of the OfiBcers of the Prudential Insurance Company.

Aethub Hunter,

Secretary.



731

Correspondence.

To THE Editor of the Transactions:

Re— Reinstatement of a Policy Running Under Term
Extension where Insured is an Impaired Risk.

Dear Sir:

In these days when term extension or continued insurance is a feature

of practically every policy issued, a problem often arises to which I have

been unable to find a satisfactory solution. I refer to those cases where

the insured has ceased to pay premiums, the policy being carried on term

extension, and where he is found to be an impaired risk on applying for

reinstatement. There are four extreme cases, as follows:

(a) Where the insured is in a very poor state of health, and the

period of extension is short.

(6) Where the insured is in a very poor state of health, and there are

a number of years of term extension.

(c) Where the insured is only a slightly impaired risk and the period

of extension is for a few months.

(d) Where the insured is only a slightly impaired risk, and the period

of extension covers a number of years.

In cases (a), (c) and {d) the practice would be to reinstate the policy;

but in the case of (ft) the policy would be reinstated only if the insured

were nearly certain to die within the term extension period—otherwise

the company would naturally prefer to refuse to reinstate the policy.

Between these four extremes there are many cases which it would be

advisable to reinstate, and some cases which should be refused reinstate-

ment. The problem, therefore, is to determine the line dividing those

who should be reinstated and those who should be refused reinstatement.

So far as I can determine, the practice is to treat each case on its merits;

but it would be of great interest and value to the profession if a formula

could be prepared whereby the dividing line could be determined. Wliile

I have devoted considerable thought to this problem and have found

several solutions, none of them have been entirely satisfactory. I am
therefore bringing the problem to the attention of our Fellows and Asso-

ciates in the hope that someone can furnish a satisfactory solution.

Yours very truly,

Arthur Hunter.
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Db. Israel C. Piebson.

Through the death of Db. Iseael C. Piebson on September 11th, 1908,

this Society lost a charter member, whose earnest and devoted labor

in its behalf, during the earlier years of its existence, was a large factor

in securing for the Society the important position which it now occupies

among the learned societies of the world. Dr. Pierson was elected its

first secretary and continued for ten consecutive years to perform, almost

unaided, the multitudinous duties devolving on that office. Repeated

testimonials from the Society bore witness to the fidelity with which he

cared for its interests during this formative period of its development.

He was the chief mediiun through which its relations with sister organi-

zations in other countries were established and was one of its chosen

representatives at International Congresses of Actuaries abroad. He was

selected as President of this Society to preside over the International

Congress, when America was made its meeting place and was honored

by election as a Corresponding Member in both the French Institute of

Actuaries and the Belgian Association of Actuaries. Probably no one

member has given more time and study and active labor to the Actuarial

Society of America than did Dr. Pierson during those earlier years. His

work was that of a director and organizer of its affairs, as well as a

recorder of its transactions. He was sensitive in his nature and shrank

from the publicity of the stage. He was but an occasional contributor

to its papers or discussions. His kind heart made him a helpful friend

to many who sought his assistance and the sincerity of his friendships

is well known by his professional associates. Business anxieties cast their

shadows over his later years and contributed doubtless to his death, but

he will be long remembered by the surviving iliembers of the Society as

the efficient secretary during its earlier days.

Dr. Pierson was for many years a trustee of the New York University,

from which he graduated in 1865, and received the degree of Ph. D. in

1890. He received his actuarial training in the New York Life and the

Equitable Life, from which he entered the service of the Washington Life

as Actuary. He resigned in 1905 and became a consulting actuary and
insurance journalist. He was also a Fellow of the American Statistical

Society, the New York Academy of Sciences and the New York INIathe-

matical Society.
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